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I. INTRODUCTION 

This Preliminary Assessment/Site Inspection Report for the Carpenter and Snow Creek Mining 
Complex Site (CERCLIS ID#MTD0001096353) located near Neihart, Montana, was prepared by 
Pioneer Technical Services, Inc. (Pioneer), for the Montana Department of Environmental 
Quality/Environmental Remediation Division (MDEQ/ERD). This report satisfies the provisions 
of Phase IV, Task H of the MDEQ Contract No. 430005, Task Order No. 18, and is pursuant to 
U.S. Environmental Protection Agency (EPA)/MDEQ Multi-site Cooperative Agreement 
#V008430-01. This task order requires Pioneer conduct a Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) combined Preliminary Assessment 
(PAySite Inspection (SI) at this site. The PA/SI was completed in four phases: Phase I included 
the site history report and the sampling and analysis plan; Phase n included sampling and the. 
sampling activities report; Phase EI included the analytical results report; and Phase IV includes 
the final PA/SI report, a compilation of Phases I through HI with MDEQ comments incorporated. 

The required PA forms are included in appendices; the CERCLA eligibility questiormaire is 
presented as Appendix A, the latitude and longitude calculation worksheet is presented as 
Appendix B, and the EPA Region VIII PA worksheet is presented as Appendix C. 

I-l 
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n. SITEfflSTORY 

1.0 SITE INSPECTION OBJECTIVES 

Acquisition of additional information through sampling may be necessary to accurately 
characterize sources at the site, to define migration pathways and releases, and to assess potential 
human and environmental targets. The purposes of sampling during a SI are to address 
hypotheses regarding contaminant sources or contaminant migration pathways, acquire data 
necessary to attribute contamination to the site, collect or document data for significant migration 
pathways, and provide thorough documentation of site and receptor information necessary to 
support a hazard ranking system (HRS) scoring. 

The specific PA/SI objectives at the Carpenter and Snow Creek. Mining Complex Site are listed 
below: 

• Determine background soil, groundwater, and surface water concentrations in accordance 
with HRS guidelines; 

• Document potential sources of contamination; 

• Collect additional on-site and off-site groundwater data fi-om existing wells; 

• Document targets for the groundwater, surface water, soil exposure, and air pathways, 
including drinking water intakes/wells, fisheries, threatened/endangered species habitat, 
and wetlands; 

• Determine if any nearby drinking water wells are exposed to Level I/II contamination; 

• Determine if nearby fisheries are exposed to Level n contamination; and 

• Upon MDEQ written request and approval, evaluate the potential for the site to be listed 
on the National Priorities List (NPL) by conducting a preliminary HRS scoring. 

2.0 SITE DESCRIPTION 

2.1 LOCATION 

The Carpenter and Snow Creek Mining Complex Site is located northeast of Neihart, Montana 
^^igme 1), and consists of abandoned and inactive hardrock mine sites that produced gold, silver, 
lead, zinc, and copper (Pioneer, 1994b through g and Pioneer, 1993a through h). The site is 
reached by traveling from Great Falls, Montana, south (approximately 55 miles) on Highway 89 
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toward Neihart. Approximately one mile north of Neihart, Carpenter Creek intersects Belt 
Creek. At the confluence, there is a gravel road (Forest Road 3323) which travels along 
Carpenter Creek toward the northwest. This road accesses all of the mine sites. The site 
boundary includes the entire drainage basin of Carpenter Creek, which includes the Snow Cre 
drainage basin. Aerial photographs of the Carpenter and Snow Creek Mining Complex Site a 
located at the MDEQ/Abandoned Mine Reclamation Bureau (AMRB). The site contains priv 
mining claims within the U.S. Department of Agriculture/Forest Service (USPS), Lewis and 
Clark National Forest. 

The Neihart mining district includes the Carpenter and Snow Creek Mining Complex Site, as 
well as several mine sites closer to Neihart that are not within the basin. The MDEQ/AMRB 
database of mine sites lists a total of 96 mines in the Neihart mining district, at least 21 of whi 
are located within the site boundary. Several possible contaminant sources include mining 
wastes at the following sites: 

1) the Hutchinson Mine Site (50 feet fi-om Snow Creek); 

2) the Snow Creek Mill Site (along Snow Creek); 

3) the Lexington No. 4 (includes Lexington No. 3) Mine Site (100 feet fi-om an unnamed 
tributary of Snow Creek); 

4) the Ripple Mines (includes Ripple No. 1, No. 2, No. 3, and No. 4) Site (at least 100 fe-
firom an unnamed tributary of Snow Creek); 

5) the Upper and Lower Rebellion Mine Site (in an unnamed tributary of Snow Creek); 

6) the Emma Mine Site (in Squaw Creek); 

The above six sites were investigated in 1994 by Pioneer personnel during the MDEQ/AMRE 
Hazardous Materials Inventory (see Figure 2). 

7) the Big Seven Mine Site (in an unnamed tributary of Snow Creek); 

8) the Baker Mine Site (adjacent to Mackay Creek); 

9) the Vilipa Mine Site (in Mackay Creek); 

10) the Carpenter Creek Tailings Site (in Carpenter Creek); 

11) the Silver Dyke Mill Site (50 feet to Squaw Creek); 

12) the Silver Dyke Tailings Site (in Carpenter Creek); 
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13) the Silver Dyke Adit Site (in Squaw.Creek); and ,. 

14) the Sherman No. 2 (Northeast and Southwest) Mine Site (adjacent to Burg Creek). 

The above eight sites were investigated in 1993 by Pioneer personnel during the MDEQ/AMRB 
Hazardous Materials Inventory (see Figure 2). 

15) the IXL-Eureka Mines Site (in an unnamed tributary of Snow Creek); 

16) the Lucky Strike Mine Site (adjacent to an imnamed tributary of Snow Creek); 

17) the Cornucopia-Ontario Mines Site (in an unnamed tributary of Snow Creek); 

18) the Benton Mine Site (in an imnamed tributary of Snow Creek); 

19) the Black Diamond Jay Mine Site (adjacent to an unnamed tributary of Snow Creek); 

20) the Cowboy Mine Site (adjacent to Lucy Creek); and 

21) the Haystack Creek Mine Site (in Haystack Creek). 

The above seven sites were investigated during the 1995 MDEQ/AMRB Hazardous Materials 
Inventory; however, data was collected after this investigation. 

The site is located in Township 14 North, Range 8 East, Sections 9,10,11,13,14,15,16,17,19, 
20, 21,22,23,27, and 28 of Cascade Coimty, Montana. The geographic coordinates at the 
intersection of Snow Creek and Carpenter Creek (downgradieht of all sites) are: 46° 57' 41.89" 
North latitude and 110" 43' 33.46" West longitude. The entire drainage basin area is estimated at 
5,000 acres. The acreage of the disturbed area has been estimated for the following specific sites: 
Snow Creek Mill Site, approximately 0.25 acre; Lexington No. 4 Mine Site, approximately 1 
acre; Ripple Mine Site, approximately 3 acres; Upper and Lower Rebellion Mine Site, 
approximately 5 acres; Emma Mine Site, approximately 0.25 acre; Big Seven Mine Site, 
approxiinately 11.5 acres; Baker Mine Site, approximately 0.5 acre; Vilipa Mine Site, 
approximately 6 acres; Carpenter Creek Tailings Site, approximately 15.6 acres; Silver Dyke 
Mill Site, approximately 16 acres; Silver Dyke Tailings Site, approximately 4 acres; Silver Dyke 
Adit Site, approximately 4 acres; and Sherman No. 2 (Southwest), approximately 0.14 acre (see 
Figures 4 through 16). The acreage of other mine sites in the area has not been determined, 

2.2 OPERATIONAL HISTORY 

Claims were located in the area as early as 1883 and mining began in the area as early as 1897. 
The major mining operations ended by 1950. The Silver Dyke Mill Site probably flumed tailings 
to create both the Carpenter Creek Tailings Site, present since 1935, and the Silver Dyke Tailings 
Site. The 500-ton (per day) flotation mill at the Silver Dyke Mill Site was built in 1921 to handle 
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1,000,000 tons of ore; the mill was upgraded to 950-ton (per day) in 1926. The mill at the B'n 
Seven Mine Site was a 100-ton (per day) flotation mill that was remodeled to a 150-ton (per d 
mill in 1943. Most mines were worked sporadically during the five decades of mining (Pione 
1994b through g and Pioneer, 1993a through h). 

2.3 PRF-VTOIJS SAMPLING 

A great deal of investigation and sampling has been performed at the Carpenter and Snow Cre 
Mining Complex Site. Previously collected waste rock, tailings, groundwater, surface water, 
soils, and sediment data at the site required evaluation for completeness and usability for HR£ 
scoring. 

2.3.1 1994 MDEQ/AMRB Hazardous Materials Inventory Investigation 

2.3.1.1 Hutchinson Mine Site 

The Hutchinson Mine Site was sampled in June 1994, by Pioneer for the MDEQ/AMRB. Th( 
slope of the site was approximately 20 degrees. Access was gained on a four-wheel drive (4V 
road with no restrictions. There were approximately 130 cubic yards of vegetated waste rock 
located in one dump; no sample was collected because the dump was revegetated arid 
approximately 50 feet fi-om Snow Creek. The waste rock was imcontained and had a low pH 
(5.0). There was oiie flowing adit (07-177-AD-1) on-site that was sampled; pH was 5.74 and 
flow rate was estimated at 5 gallons per minute (gpm). There was no background soil sample 
collected because there was no on-site source material collected (Pioneer, 1994b). Sample 
locations are presented in Figure 3 and sample results are presented in Table 1. 

There was no upgradient groundwater sample collected to compare to the adit discharge. Inst 
the adit discharge sample was compared with drinking water Maximum Contaminant Levels 
(MCLs), the maximum permissible level of a contaminant in water which is delivered to any 
of a public water system; no MCLs were exceeded. 

2.3.1.2 Snow Creek Mill Site 

The Snow Creek Mill Site was sampled in July 1994, by Pioneer for tiie MDEQ/AMRB. The 
slope of the site was approximately 10 degrees. Access was gained on a 4WD road with no 
restrictions. There were approximately 183 cubic yards of mostiy vmvegetated tailings in thre 
areas (a deteriorating 16.5 foot diameter wood vat and two uncontained piles) that were 
composited and sampled (07-505-TP-l). The tailings were approximately 10 feet fi:om Snô ^ 
Creek; the tailings had a pH fi:om 5.4 to 7.1. Paired starface water and sediment were sample' 
upstream and downstream in Snow Creek (07-505-SW-2/SE-2 and SW-l/SE-1, respectively) 
Flow rate was measured at 1.74 cubic feet per second (cfs) and pH was 8.55 upstream and 8.1 
downstream. A background soil sample was collected near the Ripple Mine (07-163-SS-l) 
because of proximity of the two sites (Pioneer, 1994c). Sample locations are presented in Fij 
4 and sample results are presented in Table 1. 
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Antimony, copper, lead, mercury, silver, and zinc were elevated at least three times above 
background concentrations or above the detection limit, if backgroimd was not detected, in the 
tailings. Cyanide was reported at 3.5 ppm; there is no background concentrations of cyanide to 
compare this to because cyanide is not naturally occurring. There were no elevated levels of 
metals in surface water or sediment. 

2.3.1.3 Lexington No. 4 Mine Site 

The Lexington No. 4 Mine Site (which includes the Lexington No. 3) was sampled in June 1994, 
by Pioneer for the MDEQ/AMRB. The slope of the site was approximately 28 degrees. Access 
to the site, via a 4WD road, was restricted because of a locked gate. There were approximately 
6,600 cubic yards of mostly uncovered waste rock in two dumps that were composited and 
sampled (07-167-WR-l). The dimips were imcontained; however, there was no surface water in 
proximity to the site. There was one flowing adit which ran over and adjacent to the lower 
dump. The adit discharge was sampled at the mouth (07-167-AD-1) and after flowing over and 
around the dump (07-167-S W-1). The sample at the adit mouth had a pH of 7.94 and an 
estimated flow rate of 18 gpm. The lower sample had a pH of 6.68 and an estimated flow rate of 
15 gpm. A background soil sample (07-163-SS-l) was collected nearthe Ripple Mines Site 
because of the proximity of the two sites (Pioneer, 1994d). Sample locations are presented in 
Figure 5 and sample results are presented in Table 1. 

Antimony, arsenic, cadmium, copper, lead, mercury, silver, and zinc were elevated at least three 
times background concentrations or above the detection limit, if background was not detected, in 
waste rock. There was no upstream surface water to compare to downstream surface water. 
There was no upgradient groundwater to compare to the adit discharge; however, cadmium 
exceeded the MCL and lead exceeded the action level. 

2.3.1.4 Ripple Mines Site 

The Ripple Mines Site (includes the Ripple No. 1, No. 2, No. 3, and No. 4) was sampled in June 
1994, by Pioneer for tiie MDEQ/AMRB. The slope of the site was estimated at 28 degrees. 
Access to the site was gained on a 4WD road with two locked gates. There were approximately 
6,100 cubic yards of uncovered waste rock in three dumps that were composited and sampled 
(07-163-WR-l and 3). The waste rock was uncontained and located in intermittent drainages; 
however, there was no surface water on-site, other than adit discharges. There were four 
discharging adits on-site and all were sampled at the mouth of each adit (07-163-AD-l A, -IB, -2, 
and -3). Sample 07-163-AD-l A had a pH of 3.66 and an estimated flow rate of 7 gpm; sample 
07-163-AD-lB had a pH of 6.64 and an estimated flow rate of 4 gpm; sample 07-163-AD-2 had 
a pH of 6.86 and an estimated flow rate of 3 gpm; and sample 07-163-AD-3 had a pH of 5.85 and 
an estimated flow rate of 5 gpm. Three of the four adit discharges (07-163-AD-l A, -IB, and -2) 

•flowed over the dumps and joined together; a water sample (07-163-SW-l) was collected at the 
point of confluence and the pH was 3.82. The background soil sample was collected (07-163-
SS-l) near the site (Pioneer, 1994e). Sample locations are presented in Figure 6 and sample 
results are presented in Table 1. 
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Arsenic, barium, cadmium, copper, lead, mercury, silver, and zinc were elevated at least three 
times background concentrations in waste rock. There was no upstream surface water to 
compare to the downstream water sample (combined adit discharges); however, the MCL for 
cadmium and the action level for lead were exceeded in this sample. There was no upgradient 
groundwater to compare to the discharging adits; however, the MCL for arsenic was exceeded 
one sqpiple (07-163-AD-l A), the MCL for cadmium was exceeded in two samples (07-163-AI 
1A and -3), and the action level for lead was exceeded in two samples (07-163-AD-lB and -3) 

2.3.1.5 Upper and Lower Rebellion Mine Site 

The Upper and Lower Rebellion Mine Site was sampled in June 1994, by Pioneer for the 
MDECJ/AMRB. The site slope was approximately 23 degrees. Access to the site was on a 4"W 
road; a locked gate exists 0.5 miles below the site. There were approximately 64,920 cubic yai 
of mostiy uncovered waste rock in six dumps that were composited and sampled (07-157-WR-
and 2 and 07-158-WR-l). The uncontained waste rock was located in a tributary of Snow Cre: 
There were three discharging adits (07-15 7-AD-1 and 2 and 07-158-AD-l) that were sampled. 
Sample 07-157-AD-l had a pH of 3.65 and an estimated flow rate of 20 gpm; sample 07-157-
AD-2 had a pH of 3.57 and an estimated flow rate of 8 gpm; and sample 07-158-AD-l had a p 
of 6.14 and an estimated flow rate of 25 gpm. The three adit discharges (07-157-AD-l and 2 z 
07-158-AD-l) flowed over the dumps and joined together; a water sample (07-157-SW-l) was 
collected at the point of confluence and the pH was 4.65. The background soil sample firom th 
Ripple Mines Site (07-163-SS-l) was used for this site because of the proximity of the sites 
(Pioneer, 1994f). Sample locations are presented in Figure 7 and sample results are presented 
Table 1. 

Antimony, arsenic, barium, cadmium, copper, lead, manganese, mercury, silver, and zinc were 
elevated at least three times background concentrations or above the detection limit, if 
background was not detected, in waste rock. There was no upstream surface water to compare 
,the downstream surface water (combined adit discharges); however, cadnuum exceeded the M 
and lead exceeded the action level in this sample. There was no upgradient groundwater samp 
to compare to the adit discharges; however, cadmium exceeded the MCL and lead exceeded th 
action level in all three adit discharge samples. 

2.3.1.6 Emma Mine Site 

The Emma Mine Site was sampled in June 1994, by Pioneer for the MDEQ/AMRB. The site 
slope was approximately 22 degrees. Access to the site was on a maintained dirt road with no 
restrictions. There were approximately 520 cubic yards of uncovered waste rock in three dum 
two of the dumps were composited and sampled (07-144-WR-l). The uncontained waste rod 
was located in Squaw Creek. Paired surface water and sediment samples were collected 
upstream and downstream in Squaw Creek (07-144-SW/SE-2 and 1, respectively). The 
background soil sample fi-om the Ripple Mines Site (07-163-SS-l) was used for this site becai 
of the proximity of the sites (Pioneer, 1994g). Sample locations are presented in Figure 8 and 
sample results are presented in Table 1. 
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Antimony, arsenic, cadmium, copper, lead, manganese, silver, and zinc were elevated at least 
three times background concentrations or above the detection limit, if background was not 
detected, in waste rock. There were no compounds elevated in downstream surface water 
relative to upstream; however, copper and silver were elevated at least three times upstream 
concentrations in downstream sediment. 

2.3.2 1993 MDEQ/AMRB Hazardous Materials Inventory Investigation 

2.3.2.1 Big Seven Mine Site 

The Big Seven Mine Site was sampled in May 1993, by Pioneer for the MDEQ/AMRB. The 
slope of the site was approximately 20 to 25 degrees. Access was gained on a maintained road; 
there was a locked gate. There were approximately 2,580 cubic yards of mostiy uncovered 
tailings in two piles (TP-1 and 2) and one wet impoundment (TP-3) that were composited and 
sampled (07-156-TP-2, TP-3 A, and TP-3B). All tailings were uncontained and in the one-year 
flopdplain of an unnamed tributary of Show Creek. There were approximately 25,800 cubic 
yards of uncovered waste rock located in four dumps that were composited and sampled (07-156-
WR-1,2,3, and 4). The unnamed tributary ran through uncontained waste rock. Other 
potentially hazardous materials on-site included two empty 300 gallon above ground tanks, 
assorted lab chemicals, two old transformers which appeared not to have leaked, two 30 gallon 
drums labelled potassium and amy/xanthate, and one 50 gallon drum with unknown contents. 
Paired surface water and sediment samples were collected upstream and downstream of the 
tailings (07-156-SW/SE-l and 4, respectively). The upstream surface water had a pH of 5.86 and 
a flow rate of 1.45 cfs, and the downstream surface water had a pH of 4.09 and a flow rate of 
0.106 cfs. In addition, a surface water sample (07-156-SW-2) was collected upstream of some of 
the waste rock, and a sediment sample (07-156-SE-5) was collected below the entire site prior to 
the confluence with Snow Creek. There was one discharging adit (07-156-SW-3); pH was 6.63 
and the flow rate was 0.06 cfs. The adit discharge entered the imnamed tributary. A background 
soil sample was collected (07-156-SL-l) on-site (Pioneer, 1993a). Sample locations are 
presented in Figure 9 and sample results are presented in Table 2. 

Antimony, arsenic, cadmium, lead, manganese, mercury, and zinc were elevated at least three 
times background concentrations or above the detection limit, if background was not detected, in 
tailings. Cyanide was not detected in tailings. Antimony, arsenic, cadmium, lead, manganese, 
and zinc were elevated at least three times background concentrations or above the detection 
limit, if background was not detected, in waste rock. There was no surface water sample 
upstream of the entire site; however, comparing mid-site surface water and sediment samples 
(07-156-SW-2/ 07-156-SE-l) to downsti-eam samples (07-156-SW-4/SE-5) showed that iron, 
nickel, zinc, and manganese were elevated at least three times upstream concentrations in 
downstream surface water; and barium, mercury, manganese, and nickel were elevated at least 
three times upstream concentrations in downstream sediment. There was no upgradient 
groundwater sample to compare with the discharging adit; however, cadmium and nickel (not 
attributable to the site) exceeded MCLs. 
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2.3.2.2 Raker Mine Site 

The Baker Mine Site was sampled in July 1993, by Pioneer for tiie MDEQ/AMRB. The site 
slope was approximately 20 degrees. The site was accessed on a 4WD road with no restrictioi 
There were approximately 420 cubic yards of uncovered waste rock in two dumps that were 
composited and sampled (07-180-WR-l). The uncontained waste rock was adjacent to two sn 
unriamed tributaries to Mackay Creek. There were no surface water or sediment samples 
collected because the site was small in comparison to the Vilipa site discussed in the following 
section. The background soil sample from the Silver Dyke Adit Site (07-135-SS-l) was used 
this site because of the proximity of the two sites (Pioneer, 1993b). Sample locations are 
presented in Figure 10 and sample results are presented in Table 2. 

Antimony, barium, copper, and mercury were elevated at least three times background 
concentrations or above the detection limit, if background was not detected, in waste rock. 

2.3.2.3 Vilipa Mine Site 

The Vilipa Mine Site was sampled in July 1993, by Pioneer for tiie MDEQ/AMRB. The site 
slope ranged from approximately 3 to 30 degrees. The site was accessed on a 4WD road with 
restrictions. There were approximately 5,700 cubic yards of mostiy uncovered waste rock in i 
dumps that were composited and sampled (07-080-WR-1 and -2). The uncontained waste roc 
was in Mackay Creek. Paired surface water and sediment samples were collected upstream ar. 
downsti-eam in Mackay Creek (07-080-SW-3/SE-3 and SW-l/SE-1, respectively). The upstre 
surface water had a pH of 7.69 and a flow rate of 0.03 cfs, and the downstream surface water i 
a pH of 7.61 and a flow rate of 1 cfs. A paired surface water and sediment sample (07-080-S\ 
2/SE-2) was collected in the middle of the site. There was one discharging adit, two filled sh£ 
and a seep on-site; however, these were not sampled. A background soil sample from the Sih 
Dyke Adit Site (07-135-SS-l) was used for this site because of the proximity of the two sites 
(Pioneer, 1993 c). The sample locations are presented in Figure 11 and the sample results are 
presented in Table 2. 

Copper and mercury were elevated at least three times background concentrations or above th 
detection limit, if background was not detected, in waste rock. Copper and manganese (not 
attributable to the site) were elevated at least three times upstream concentrations in downstre 
surface water. 

2.3.2.4 Carpenter Creek Tailings Site 

The Carpenter Creek Tailings Site was sampled in May 1993, by Pioneer for the MDEQ/AMI 
The site slope was approximately 5 degrees. Access was by road with no restrictions. There 
were approximately 111,000 cubic yards of mostiy uncovered tailings on-site. The tailings w. 
in two ponds tiiat were composited and sampled (07-103-UT-l and -2 and 07-103-LT-l and -
The uncontained tailings were in the one-year floodplain of Carpenter Creek. Paired surface 
water and sediment samples were collected upstream and downstream of the site in Carpenter 
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Creek (07-103-SW/SE-5 and 3, respectively). The upstream surface water had a pH of 8,7, and 
downstream surface water had a pH of 6.'4. In addition, paired surface water and sediment 
samples were collected in Carpenter Creek between the upper and lower tailings ponds (07-103-
SW/SE-4)andjust prior to tiie confluence witii Snow Creek (07-103-SW/SE-l). The 
background soil-sample from the Silver Dyke Adit Site (07-135-SS-l) was also used for this site 
because of the proximity of the two sites (Pioneer, 1993d), The sample locations are presented in 
Figure 12 and the sample results are presented in Table 2, 

Antimony, arsenic, barium, cadmium, copper, lead, manganese, mercury, and zinc were elevated 
at least three times background concentrations or above the detection limit, if background was 
not detected, in tailings. There were no concentrations in downstream surface water that were 
elevated at least three times greater than upstream concentrations; however, arsenic, barium, and 
lead were elevated at least three times upstream concentrations in downstream sediment 

2.3.2.5 Silver Dvke Mill Site 

The Silver Dyke Mill Site was sampled in May 1993, by Pioneer for tiie MDEQ/AMRB. The 
site slope was approximately 30 degrees. The site was accessed on a 4WD road with no 
restrictions. There were approximately 82,600 cubic yards of uncovered waste rock in five 
dumps which were composited and sampled (07-138-WR-l and 2 and 07-138-TP-l), The 
uncontained waste rock was not in any floodplain of Squaw Creek; hence, no surface water or 
sediment samples were collected. The background soil sample from the Silver Dyke Adit Site 
(07-135-SS-l) was also used fortius site because of the proximity of the two sites (Pioneer, 
1993e), The sample locations are presented in Figure 13 and the sample results are presented in 
Table2. 

Arsenic, barium, cadmium, copper, lead, manganese, mercury, and zinc were elevated at least 
three times above background concentrations or above the detection limit, if background was not 
detected, in waste rock. 

2.3.2.6 Silver Dyke Tailings Site' 

The Silver Dyke Tailings Site was sampled in May 1993, by Pioneer for tiie MDEQ/AMRB, The 
site slope ranged from 28 to 40 degrees. The site was accessed on a maintained road with no 
restrictions. There were approximately 56,350 cubic yards of uncovered tailings in six piles 
which were composited and sampled (07-137-TP-l, -2, and -6), The uncontained tailings were in 
the one-year floodplain of Carpenter Creek and an unnamed tributary. Paired surface water and 
sediment samples were collected upstream and dowiistream in Carpenter Creek (07-137-SW-
3/SE-3 and SW-4/SE-4, respectively). In addition, paired surface water and sediment samples 
were collected upstream and downstream in an unnamed tributary that flows through the site (07-
'137-SW-l/SE-l and SW-2/SE-2, respectively). The background soil sample from tiie Silver 
Dyke Adit Site (07-135-SS-l) was used for this site because of the proximity of the two sites 
(Pioneer, 1993f). The sample locations are presented in Figure 14 and the sample results are 
presented in Table 2, 
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Arsenic, barium, cadmium, copper, lead, manganese, and mercury were elevated at least three 
times background or above the detection limit, if background was not detected, in tailings. 
Copper, lead, manganese, and zinc (not attributable to the site) were elevated at least three timi 
upstream concentrations or above the detection limit, if background was not detected, in 
downstream Carpenter Creek surface water. Arsenic, barium, cadmium, copper, lead, 
manganese, mercury, and zinc (not attributable to the site) were elevated at least three times 
upstream concentrations or above the detection limit, if background was not detected, in 
downstream Carpenter Creek sediment. 

Copper, iron (not attributable to the site), lead, manganese, and zinc (not attributable to the site 
were elevated at least three times upstream concentrations or above the detection limit, if 
background was not detected, in the downstream unnamed tributary surface water. Arsenic, 
barium, copper, lead, manganese, and zinc (not attributable to the site) were elevated at least 
three times upsfream concentrations or above the detection limit, if background was not detect-
in downstream urmamed tributary sediment, 

2.3.2.7 Silver Dvke Adit Site 

The Silver Dyke Adit Site was sampled in June 1993, by Pioneer for tiie MDEQ/AMRB. The 
site slope was approximately 28 degrees. The site was accessed on a 4 WD road with no 
restrictions. There were approximately 12,100 cubic yards of uncovered waste rock in two 
dumps which were composited and sampled (07-135-WR-l and 2), The uncontained waste ro 
was within the flow path of the adit discharge which made up all the flow in Squaw Creek at tl 
point. Paired surface water and sediment samples were collected after the adit discharge flowc 
over a dump (07-135-SW-2/SE-2), In addition, paired surface water and sediment samples we 
collected fiirther downstream on Squaw Creek (07-135-SW-3/SE-3 and SW-4/SE-4), There v 
one discharging adit on-site (07-135-SW-l); the pH was 5,12 and the estimated flow rate was 
cfs. There was a residential drinking water well approximately 1,000 feet from the site. The v 
(07-135-GW-l) had a total deptii of 260 feet and a pH of 7,43. A background soil sample (07-
135-SS-l) and a duplicate well sample (07-135-GW-2) were collected at this site (Pioneer, 
1993g). The sample locations are presented in Figure 15 and the sample results are presented 
Table 2. 

Antimony, arsenic, cadmium, copper, iron, lead, manganese, mercury, and zinc were elevated 
least three times background concentrations or above the detection limit, if background was nc 
detected, in waste rock. There was no upstream surface water to compare to downstream surf; 
water. There was no upgradient groundwater to compare to the adit discharge or well. There 
were no MCLs exceeded in the drinking water well. The MCLs for antimony, cadmium, and 
nickel and the action levels for copper and lead were exceeded in the adit discharge. 

2.3.2.8 Sherman No. 2 (Southwest) Site 

The Sherman No, 2 (Southwest) Site was sampled in May 1993, by Pioneer for the 
MDEQ/AMRB. The Sherman No. 2 (Northeast) Site (only an adit) was investigated witii tiiis 
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site. The site slope was approximately 30 degrees. The site was accessed by foot over a short 
trail from the main road with no restrictions! There were kpproximately 200 cubic yards of 
uncovered waste rock in two dumps. The waste rock was not submitted to the lab for analysis 
because of the small volume although Burg Creek was adjacent to the dump. Surface water field 
parameters were measured above and below the site in Burg Creek., The upstream surface water 
pH was 7.5 and the downstream surface water pH was 7,26; no samples were collected for lab 
analysis. There was one discharging adit on-site which entered Burg Creek; there was no sample 
subrnitted to the lab. The adit discharge pH was 7,1, and the flow rate was estimated at less than 
one gpm (Pioneer, 1993h), The site sketch is presented in Figure 16, 

2.3.3 1990 MDEQ/AMRB Environmental Assessment 

Samples were collected as part of an environmental assessment for the Neihart Mining District 
by MSE, Inc., of Butte, Montana, for tiie MDEQ/AMRB in tiie fall of 1990. There was no 
sampling and analysis plan for the investigation; hence, quality control, sample methods, and lab 
methods are unknown. Surface water sample results are presented in Table 3 and source sample 
results are presented in Table 4, 

2.3.4 MDEQ/WQB -1973 Water Quality Sampling 

The MDEQ/Water Quality Bureau (WQB) collected data for surface water in Belt Creek sampled 
from 1973 to 1980. There is no information regarding sampling methods, specific sampling 
locations, or data quality. The ianalyses are for total recoverable metals; the analyses method is 
unknown. Reported data had the follov^ng ranges: 

BELT CREF.K BELOW CONFLUENCE WITH DRY FORK BELT CREEK 

Al = <0.1 to 1 ppm 
Cd = <0,005 to 0,005 ppm 
Cu = <0,01 to 0,02 ppm 
Fe = 0,01 to 0,94 ppm ' 
Pb = 0.01 ppm 
Mn = 0.01 to 0.42 ppm 
Hg = <0.0002ppm 
Ag = <0.01 to <0.05 ppm 
Se = <0.001ppm 
Zn = 0.04 to 0.73 ppm 

BELT CREF.K ABOVE NEIHART 

'As = <0.01 ppm 
Cd =• <0.01ppm 
Cu = •<0.01 to 0,04 ppm 
Fe = 0,01 to 0.22 ppm 
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Pb = <0.01 to 0.02 ppm 
Zn = <0.01 to 0.05 ppm 

Concentrations of metals in Belt Creek below the confluence with Dry Fork Belt Creek are ab( 
the detection limit for iron, lead, manganese, and zinc (MDEQ/WQB, 1980), 

2.4 DATA SUMMARY 

The data collected as part of the 1994 and 1993 MDEQ/AMRB Hazardous Materials Inventor 
investigations were collected under a Sampling and Analysis Plan (Pioneer, 1994h and Pionee 
19931) and a Quality Assurance Project Plan (Pioneer, 19941 and Pioneer, 1993j) that included 
proper EPA sampling procedures and quality assurance/quality control (QA/QC), The data we 
determined acceptable for use with some limitations according to EPA guidance (Pioneer, 199 
and Pioneer, 1994a). The data collected in 1990 by MSE, hic, for tiie MDEQ/AMRB and tiie 
data collected by the MDEQ/WQB have little or no information regarding sampling protocols, 
decontamination, chain-of-custody, analysis methods, sample locations, field QA/QC samples 
data validation. These data must be considered unvalidated and be used for screening purpose 
only, 

2.5 SITE BACKGROUND 

2.5.1 Population 

There are no workers or residents on any potential source (Pioneer, 1994b through g and Piom 
1993a tiirough h). A residence exists 1,000 feet from the Silver Dyke Adit Site (Pioneer, 199: 
The number of residences within four-miles of the site was estimated using the Lewis and Cla 
National Forest Map (USPS, 1988). The center of the four-mile radius was the confluence of 
Snow Creek and Carpenter Creek (downgradient of all potential sources). There are 2.6 perso 
per residence in Cascade County (Census, 1990). Using the two previously mentioned source 
there are no residences within 0 to 0.25 mile of the site; approximately 2.6 reside within 0.25 • 
0.50 mile of the site; there are no residences within 0.50 to 1.0 mile of the site; approximately 
33.4 people reside within 1.0 to 2.0 miles of the site; approximately 54 people reside within 2. 
to 3.0 miles of the site; and approximately 10.3 people reside within 3.0 to 4.0 miles of the sit 

2.5.2 Soils and Geology 

The Lewis and Clark National Forest soil scientist reports that the soils in the area have not be 
classified; however, the soils of the floodplain of Snow and Carpenter Creeks are probably 
fluvents and borolls and the soils of the hillsides are probably Aquic Cryoboralfs. The fluven 
and borolls occur on floodplains and associated terraces arid alluvial fans. Vegetation is varia 
and ranges from spruce f̂ir forest to fescue grasslands; cottonwood and aspen are often includ 
The soils form in texturally stratified alluvial deposits and are deep, well or moderately well 
drained, and frequently calcareous. They contain deep, fluctuating water tables which subirri; 
shrub and forest vegetation. The Aquic Cryoboralfs are very old clayey alluvial or glacial 
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deposits on gently sloping mountain ridges which support Lodgepole pine forest on Alpine fir or 
spruce/dwarf huckleberry habitat types.- The iinit occurs at elevations of 5,500 to 6,500 feet 
above sea level (USPS, 1995). 

The geology of the Littie Belt Mountains was mapped by the U.S. Geological Survey, The 
general structure of the Little Belt Mountain Range is a broad dome-shaped uplift. Sedimentary 
rocks near the summit of the dome are nearly horizontal; those on the northern and eastem flanks 
dip steeply towards the plains. Numerous laccolithic. domes obscure the simple folds of the uplift 
by further deforming the sedimentary beds, particularly about the margin of the range and 
immediately beyond it (Weed, 1900), The area is underlain by the intrusive Carpenter Creek and 
Snow Creek porphyrys; pre-Beltian, Precambrian, quartzose gneiss; Neihart quartzite (Beltian); 
and the Pinto diorite. 

The topography of the site is mountainous ranging in elevation from 5,900 to 7,820 feet with a 
steep slope ranging from 15 to 35 degrees (Pioneer, 1994b through g and 1993a through h), 

2,5,3 Hydrogeology and Hydrology 

The groundwater in the floodplain parts of the area is estimated at less than 25 feet below ground 
surface (bgs; Pioneer, 1994b through g and Pioneer, 1993a through h). There are no published 
reports about groundwater in the vicinity of the site. 

According to the Montana Bureau of Mines and Geology's (MBMG) well log database and on-
site visits, there are 11 wells within a four-mile radius of the site. Although the potential sources 
are located throughout the drainage basin, the four-mile radius was calculated from the 
confluence of Snow Creek and Carpenter Creek (downgradient of all the sources). The wells 
within the 4-niile radius include none within the 0 to 0;25 mile radius, one within the 0,25 to 0,50 
mile radius, none within the 0.50 to 1.0 mile radius, none within the 1 to 2 mile radius, 3 within 
the 2 to 3 mile radius, and 7 wUhin the 3 to 4 mile radius (MBMG, 1994). Well depths range 
from 14 feet to 120 feet and static water levels ranged from 6.3 feet to 24 (MBMG, 1994), There 
is no wellhead protection area (WHPA) designated in the vicinity (MDEQ/WQB, 1995), 

Carpenter Creek flows northeast to the west and then southwest; tributaries include Lucy Creek, 
Haystack Creek, Mackay Creek, Burg Creek, Snow Creek, and Squaw Creek. It is approximately 
five miles from the headwaters of Carpenter Creek to the confluence with Belt Creek. Belt Creek 
then flows into the Missouri River 70 miles downstream. There are no fisheries data available 
for Carpenter Creek, but fisheries data are available for Belt Creek. The Montana Department of 
Fish, Wildlife, and Parks (MDFWP) evaluated Belt Creek in four segments: Jefferson Creek to 
0,3 mile below the confluence with Dry Fork Belt Creek (a 15,9 mile segment); 0.3 mile below 
the confluence with Dry Fork Belt Creek to Riceville (a 14.3 mile segment); Riceville to the 
"confluence with Big Willow Creek (a 25,9 mile segment); and the confluence with Big Willow 
Creek to the mouth (a 21.2 mile segment). The first two segments are applicable to the HRS 
evaluation for this site. From Jefferson Creek (approximately 4,5 miles upstream of the 
confluence "with Carpenter Creek) to 0,3 mile downstream of the confluence with Dry Fork Belt 
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Creek (approximately 12 miles downstream of the confluence with Carpenter Creek), the 
MDFWP reports a trout biomass of 11 pounds per 1,000 feet with 69 fishing days per year per 
mile. From 0,3 mile downstream of the confluence with Dry Fork Beh Creek to the Riceville 
Bridge, the MDFWP reports a trout biomass of 22 pounds per 1,000 feet and 69 fishing days p 
year per mile. Rainbow Trout and Mountain Whitefish are common species (MDFWP, 1977). 

Recreation on Belt Creek is reported by the MDFWP to include fishing camping, swimming, a 
boating (MDFWP, 1977). The Montana Department of Natural Resources and Conservation 
(DNRC) reports surface water rights have been filed for the following purposes from the 
headwaters of Carpenter Creek to 15 miles downstream: stock; exploratory drilling; mining; f 
and wildlife; irrigation; and domestic. The domestic use was reported in Sections 14 and 25 o: 
Township 15 Nortii and Range 7 East (DNRC, 1995), 

2.5.4 Meteorology 

The 2-year 24-hour rainfall at the site is 2,2 inches (NOAA, 1973). The average aimual . 
precipitation at Neihart, based on precipitation data from 1967 to 1994, is 21.92 inches 
(Climatedata, 1995). 

2.5.5 Sensitive Environments 

According to the wildlife assessment prepared by the MDFWP, there are no threatened or 
endangered species present in the Beh Creek drainage (MDWFP, 1977). Wetiands have not b̂  
delineated along Carpenter Creek; however, it appears wetiands exist at least 15 miles 
downstream along Belt Creek. 

3.0 SITE EVALUATION 

3.1 SOURCE CHARACTERIZATION 

The source characterization performed by Pioneer for the MDEQ/AMRB is fairly adequate for 
use for the SI. It is recommended to perform additional source characterization sampling at fc 
of the seven uncharacterized mine sites listed in Section 3.1 (IXL-Eureka, Benton, Comucopia 
and Haystack Creek mine sites) since they may contribute contaminants to the surface water 
pathway. Sampling would involve collecting composited source samples (waste rock) and adi 
discharge samples if appropriate. An additional background soil sample would also be collect 

3.2 CONTAMINANT PATHWAYS 

3.2.1 Surface Water 

Most of the individual tributaries (Mackay, Squaw, and Snow Creeks) have been sampled 
upstream and downstieam of potential sources. Also, Carpenter Creek has been sampled 
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upstream and downstream of the Silver Dyke and Carpenter Creek Tailings Sites. However, 
Carpenter Creek has not been sampled downstream of the confluence of Snow Creek and Belt 
Creek has not been sampled downstream of its confluence with Carpenter Creek. Additional 
surface water sampling will necessarily involve resampling some of the stations previously 
sampled by MDEQ/AMRB so that all surface water samples from the drainage are collected 
during the same hydrologic conditions and temporal variation is minimized. 

It is recommended to collect seven surface water samples: a background sample in Carpenter 
Creek, upstream from the Silver Dyke Tailings site; two samples in Carpenter Creek, upstream 
and downstream of the confluenceWith Snow Creek; a sample in Snow Creek just upstrearn of 
the confluence with Carpenter Creek; a sample in Carpenter Creek just prior to the confluence 
with Belt Creek; and two samples in Belt Creek, upstream and downstream of the confluence 
with Carpenter Creek. Each of the above surface water samples should be paired with sediment 
samples. 

3.2.2 Groundwater 

Only one existing residential well, located 1,000 feet from the Silver Dyke Adit Site, has been 
sampled in the Carpenter Creek drainage. This well sample did not exceed any MCLs. 
However, the MBMG database identified two wells located downgradient of the confluence of 
Snow and Carpenter Creeks. A residence was observed along Carpenter Creek downstream of 
the confluence. 

It is recommended to sample additional downgradient existing residential wells (at least the one 
observed and possibly a recreational well) and an appropriate upgradient well (a Neihart well 
may be suitable). 

3.2.3 Air 

There has been no air sampling at this site. There are no residences within 200 feet that might be 
susceptible to fiigitive dust. Air sampling is not recommended since most of the site is remote 
from residential populations and is within rugged topography that severely limits dust migration. 

3.2.4 Soil 

The soil exposure route can be adequately addressed with source characterization data. 
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m . SAMPLING ACTIYITIES 

LO FIELD SAMPLING 

Field sampling was performed on July 31 and August 1, 1995, by Meg Babits, Julie Flammang, 
and Dave Tuesday of Pioneer. Ms. Denise Martin of the MDEQ/ERD/Superfimd Program was 
present for the sampling activities on July 31,1995. Groundwater, soil, mine waste, sediment, 
and surface water samples were collected at the site. Sample locations are illustrated on Figure 
17. A summary of all samples collected is presented in Tables 5 through 8; field parameters for 
surface water and groundwater samples are summarized in Table 9. A copy of the field logbook 
kept during the sampling activities and copies of the chain-of-custody forms are contained in 
Appendix D. A preliminary wetiands inventory was performed and results are presented in 
Appendix E. The photographs of the site are presented in Appendix F (photos are copies of those 
collected during a MDEQ/AMRB investigation). All sampling was conducted using EPA 
approved methods (EPA, 1987) and followed the approved Sampling and Analysis plan for the 
site, with the changes outlined later in this report, 

1.1 SURFACE WATER AND SEDIMENT SAMPLES 

Surface water sampling was performed at four locations on Carpenter Creek, one location on 
Snow Creek, and three locations on Belt Creek. Stieam sediment samples were collected at the 
same locations as the surface water locations. The samples were collected in the following order: 
CC-SW/SD-8, 7, 6, 5,4,3,2, and 1, (moving upstream) to avoid disturbing sediments and 
contaminating downstieam samples. 

Surface water samples were collected by submerging the sample containers directly into the 
flowing creek, with the opening facing upstream. Surface water field parameters (pH, SC, and 
temperature) were measured and flow was estimated. Samples were collected for total metals 
analyses. Surface water samples are summarized in Table 5 and field parameters are listed in 
Table 9. 

Sediment samples were collected by grabbing available sediment from the active part of the 
creek with a stainless steel spoon and placing the sediment directiy into the appropriate 
containers. Sediment samples were collected for total metals analyses. Sediment samples are 
summarized in Table 6. 

Sample CC-SW/SD-1 was collected approximately one mile upstream of the confluence of 
Squaw Creek in Carpenter Creek. There were no indications of mining activity in the area. 
Sample CC-SW/SD-2 was collected in Carpenter Creek immediately prior to the confluence with 

'Snow Creek; tailings were apparent m the creek bed. Sample CC-SW/SD-3 was collected in 
Snow Creek approximately 35 feet upstream of the confluence with Carpenter Creek. Sample 
CC-SW/SD-4 was collected at the probable point of entry (PPE) in Carpenter Creek. The 
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location was just below the confluence of Snow Creek, downstream from all potential sources. 
The creek bed had red staining on the rocks. 

Sample CC-SW/SD-5 was collected in Carpenter Creek 100 feet upstream of the confluence v 
Beh Creek, Sample CC-SW/SD-6 was collected 100 feet upstream of the confluence with 
Carpenter Creek in Belt Creek, Sample CC-SW/SD-7 was collected in Carpenter Creek 
approximately 32 feet downstream of the confluence with Carpenter Creek, Sample CC-SW/S 
8 was collected in Belt Creek approximately nine miles downstream of the confluence of 
Carpenter Creek, just upstream of the town of Monarch, 

1.2 GROUNDWATER SAMPLES 

Six groundwater samples were collected at the site. All groundwater samples were collected f 
total metals. Groundwater samples are summarized in Table 7. 

Sample CC-GW-1 was collected from a spring located in the south end of Neihart. The sprinj. 
was exiting a PVC pipe behind a residence and is used for domestic supply. Sampling was frc 
the pipe directiy into the bottle. Sample CC-GW-2 was collected from an existing residential 
well along Carpenter Creek Road. The total depth of the well was approximately 43 feet belo' 
ground surface (bgs). The well produced only 4 to 5 gallons per minute according to the owne 
The well had been used during the day, and 15 gallons of water was purged prior to sampling. 
The owner previously had the well tested for selected metals and cyanide; nothing was detecte 
Sampling was from the tap at the well head directly into the bottie. 

Sample CC-GW-4 was collected from a discharging open (five feet by four feet) adit at the IX 
Eureka Mine Site; the rocks in the drainage away from the adit were stained orange. The adit 
discharge reached an unnamed tributary of Snow Creek. Sample CC-GW-5 was collected fro; 
collapsed discharging adit at the Ontario Mine Site. The adit discharge flowed over the dump 
but did not appear to enter a drainage charmel. Sample CC-GW-7 was collected from a collap 
discharging adit at the Cornucopia Mine Site. The adit discharge flowed over the dump and ii 
an unnamed tributary of Snow Creek. Sample CC-GW-8 was collected from a collapsed 
discharging adit at an imnamed mine site below the Haystack Creek Mine Site. The adit 
discharge ran into Haystack Creek; the rocks were stained red. 

1.3 SOIL-SAMPLES 

Eleven soil samples were collected at the site. All soil samples were collected with stainless 
steel spoons directly into the appropriate sample containers. All soil samples were analyzed f 
total metals. Soil samples are summarized in Table 8. 

The background soil sample (CC-SS-1) was collected as a depth composite sample from surfr 
to six inches. The sample was located 150 feet upstream on Carpenter Creek from the 
background surface water sample and on the southern hillside. The area appeared to have no 
impacts from mining. 
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Samples CC-SS-2 and 3 were waste rock samples collected at the IXL-Eureka Mine Site, There 
were approximately 80 cubic yards of waste rock in the dump (Upper West Eureka) from which 
sample CC-SS-2 was collected; the dump was in the drainage. Sample CC-GW-4 was collected 
at this adit discharge (see Section 1,2), There was abundant pyrite in this dump. Another open 
adit and smaller dump (Lower West Eureka) existed below this dump (approximately 150 cubic 
yards) in the drainage; no sample was collected. There were approximately 100 cubic yards of 
waste rock in the dump from which sample CC-SS-3 was collected; the dump was not in the 
drainage. Theaditwascollapsedand was up the hillside, east of the Upper West Eureka. 

Samples CC-SS-4 and 12 were waste rock samples collected at the Cornucopia-Ontario Mine 
Site. There were approximately 250 cubic yards of waste rock in the dump (Ontario) from which 
sample CC-SS-4 was collected; the dump was in the drainage. Sample CC-GW-5 was collected 
at the adit discharge at this dump (see Section 1,2). There were approximately 750 cubic yards of 
waste rock in the dump (Cornucopia) from which sample CC-SS-12 was collected; the dump was 
in the drainage and an adit discharge was sampled here (CC-GW-7). The tributary flow rate was 
estimated at 20 gallons per minute (gpm) and there was a 30 foot highwall associated with this 
dump. There was a second dump (approximately 1,600 cubic yards) located to the south that was 
part of the Comucopia; however, this dump was 90 feet from the drainage and was not sampled. 
There was a collapsed shaft associated with this southern dump. 

Samples CC-SS-6 and 7 were waste rock samples collected at the Benton (Big Snowy) Mine 
Site. There were approximately 250 cubic yards of waste rock in the dump (Upper Big Snowy) 
from which sample CC-SS-6 was collected; the dump was in a dry drainage. There was a 
collapsed adit with some standing water (not sampled). There were approximately 6,500 cubic 
yards of waste rock in the dump (Lower.Big Snowy) from which sample CC-SS-7 was collected; 
the dump was in a dry drainage. There was a collapsed adit with standing water; a 25 foot 
highwall was associated with this adit. 

Sample CC-SS-8 was a waste rock sample collected at the Haystack Creek Mine Site, The 
dump, approximately 25 cubic yards, was in the creek. The adit associated with the dump was 
collapsed with some water ponded outside of it, but it was not flowing and was not sampled. 

Sample CC-SS-9 was a waste rock sample collected at an unnamed mine site approximately one 
mile south of the Haystack Creek Mine Site, There were two dumps, approximately 750 cubic 
yards total, associated with two collapsed adits; both were in Haystack Creek, One adit was 
discharging and was sampled (see Section 1,2). 

Samples CC-SS-10 and 11 were waste rock collected at the Black Diamond Jay Mine Site. Both 
samples were collected at the dump at the Lower Black Diamond Jay Mine Site. There were 
approximately 8,100 cubic yards of material in the dump; the toe of the dump was 15 feet from 
'an unnamed tributary of Snow Creek, which flowed at approximately 55 gpm. There was a small 
seep at the base of the dump. There was a collapsed discharging adit associated with this dump 
that was not sampled because of the very low flow rate (approximately 1,5 gpm). A metal boiler 
and wooden buildings were associated with this site. There were sulfide minerals and quartz in 
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this dump. A shaft and dump (approximately 30 cubic yards) at the Black Diamond Jay Mine 
Site were located above the Lower Black Diamond Jay Mine Site, This dump was not samplec 
because it was not in the drainage and it was very small, 

1,4 QAJQC SAMPLES 

All QA/QC procedures, including sampling methods, sample preservation, equipment 
decontamination, and chain-of-custody strictly followed EPA protocols (EPA, 1987), A logbo 
was kept, recording activities and measurements pertinent to the investigation. Preservation oi 
samples was performed immediately upon sample collection. 

Three QA/QC samples were collected for water: one field duplicate of CC-GW-2 (CC-GW-6) 
one rinsate of soil equipment (CC-SW-9), and one on-site bottie blank (CC-SW-10). There w: 
no equipment used for collecting water samples; therefore, no QA/QC sample was collected to 
assess equipment decontamination procedures. 

2.0 POST-SAMPLING 

Because samples collected during an investigation could be used as evidence in litigation, EPA 
chain-of-custody procedures were followed. These procedures keep the samples traceable fror 
the time they are collected. All sample containers were tagged, identified, and custody seals w 
placed on all shipping containers. The samples were recorded in the field logbook and on the 
chain-of-custody forms. 

All samples for analyses were shipped via Federal Express from Butte, Montana, on August 3, 
1995, to: 

Quanterra Environmental Services, Inc., Earth City, MO, 

The case number for all analyses was 23851, All shipping was done in accordance with the 
regulations issued by the Department of Transportation in 49 Code of Federal Regulations Par 
171 tiirough 178, 

3.0 FIELD OBSERVATIONS 

Significant observations during the site inspection include the following: 

• The nearest residence and the nearest well were located at the head of Squaw Creek, 
1,000 feet from the Silver Dyke Adit Site; this well was sampled in 1993 for the 
MDEQ/AMRB. The well sampled as CC-GW-2 in 1995 for tiie SI was approximately 

. 2,000 feet from the confluence of Carpenter and Snow Creeks, 
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The residence at CC-GW-2 sample location was year-round. There were four seasonal 
homes on Carpenter Creek Road. 

A total of approximately 41 acres of wetiands were observed from the base of the 
Carpenter Creek Tailings Site 15 miles downstream. The wetlands were not contiguous, 
but located in 11 different isolated locations. The total river front miles of wetiands is 
3.75 (see Appendix E). 

The town of Neihart receives its drinking water from a reservoir on O'Brien Creek, 
southwest of the town. 

There are two homes in Neihart that have wells; the rest receive water from the reservoir. 

4.0 PROBLEMS/CHANGES 

There were no unforeseen problems associated with sampling at the Carpenter and Snow Creek 
Mining Complex Site. However, changes made to the Sampling and Analysis Plan are described 
below. 

• .. The residence at CC-GW-2 had only one well as opposed to the two reported by the 
MBMG; hence, no CC-GW-3 was collected. 

• An adit discharge was found at both the Cornucopia and Ontario Mine Sites (only one 
was plaimed), so an additional groundwater sample was added. 

• An adit discharge was found at the imnamed mine site on Haystack Creek. The adit 
discharge was added to the groundwater samples. 

• The sample number, CC-SS-5, was plarmed to be used at the Comucopia Mine Site, In 
the field, persormel did not believe the dump sampled was the Comucopia and CC-SS-5 
was eliminated and an alternate sample number was generated (CC-SS-12) for the waste 
rock. However, upon closer examination of files, the dump (CC-SS-12) was the 
Cornucopia, 

• Sample CC-SS-9 was collected at the urmamed mine south of the Haystack Creek Mine 
Site instead of at the Haystack Mine Site because the southern mine was larger. 
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IV. ANALYTICAL RESULTS 

1.0 ANALYTICAL DATA QUALITY 

Prior to interpretation of analytical data, the quality and limitations of the data must be evaluated. 
Both field generated QA/QC analyses and laboratory generated QA/QC analyses are considered. 

Copies of all the laboratory analytical data generated from the site inspection are included in 
Appendix H, Copies ofthe data validation results are presented in Appendix I, 

1.1 FIELD QAJQC SAMPLES 

Three QA/QC samples were collected in the field during this site inspection: a duplicate of CC-
GW-2 (CC-GW-6), a soil equipment rinsate sample (CC-SW-9), and a bottle blank sample (CC-
SW-10). All QA/QC samples were analyzed for total metals. Table 10 presents the surface 
water and QA/QC sample results. 

Sample CC-GW-6 duplicated sample CC-GW-2, the downgradient well sample. Several 
analytes were not within the 20% relative percent difference (RPD) for water samples. The 20% 
control lunit for the RPD is borrowed from the Contract Lab Program (CLP) Statement of Work 
(SOW) for RPDs for tiie matrix spike and the matrix spike duplicate. The following analytes 
were outside the contiol limit: barium (21%), copper (101%), lead (38%), manganese (21%), 
and vanadium (54%). Although no flag will be applied based on a field QA/QC sample, the 
copper RPD result is considered significant and should be considered when evaluating copper 
data (it would be unknown whether copper data are biased high or low). 

Aluminum (30.IB ppb), barium (3.6B ppb), beryllium (0.54B ppb), copper (7.8B ppb), iron 
(44.2B ppb), manganese (3.5B ppb), selenium (3.9B ppb), thallium (4.5B ppb), and zinc (9.4B 
ppb) were all detected in the soil equipment rinsate sample (CC-SW-9). All the analytes were 
detected at levels less than the Contract Required Detection Limit (CRDL) but greater than the 
Instrument Detection Limit (IDL), hence, the "B" flag. While the number of contaminants is 
significant, the levels are not significant. There are no flags applied because ofthe analytes 
detected in the equipment rinsate sample. 

Aluminum (32.9B ppb), copper (7.7B ppb), iron (42.2B ppb), manganese (3.5B ppb), and zinc 
(11.9B ppb) were all detected in the bottle blank sample (CC-SW-10). All the analytes were 
detected at levels less than the CRDL but greater than tiie IDL, hence, the "B" flag. While the 
number of contaminants is significant, the levels are not significant. There are no flags because 
ofthe analytes detected in the field blank sample. 
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1.2 LAB QA/QC SAMPLES 

The soil and water inorganic data received result qualifiers from the laboratory. The qualifien 
appear in the appropriate data tables and are explained with footnotes to the table. The soil an 
water inorganic data were also screened by a data reviewer after receipt from the laboratory an 
additional data qualifiers were applied (see Appendix I); these data qualifiers also appear in th 
appropriate data tables and are explained with footnotes to the table. 

For soil samples, the preparation and continuing calibration blanks had elevated levels of 
magnesium, vanadium, and beryllium. The magnesium levels in samples CC-SS-3 and 9, the 
vanadium levels in samples CC-SS-1, 10, and 3, and the beryllium levels in samples CC-SD-J 
and 5 were overestimated because these analytes were found in the blanks. The detects shoulc 
considered nondetects ("U" flag). The digestion spike for copper was out ofthe control limit; 
however, no qualification was needed. 

For water samples, the continuing calibration blanks had elevated levels of barium and berylli 
The barium and beryllium levels in samples CC-SW-9 and 10 were overestimated because the 
analytes were found in the blanks. The detects should be considered nondetects ("U"flag). 

2.0 DISCUSSION OF SITE ANALYTICAL DATA 

2.1 SURFACE WATER/SEDIMENT SAMPLES 

Eight surface water and sediment samples were collected during this site inspection: four in 
Carpenter Creek, one in Snow Creek, and three in Belt Creek (Figure 17). Sample CC-SW-
1/SD-l was collected upstream in Carpenter Creek above any obvious mining impacts. Samp 
CC-SW-2/SD-2 was collected in Carpenter Creek just prior to the confluence with Snow Cree. 
Sample CC-SW/SD-3 was collected in Snow Creek just prior to the confluence with Carpente 
Creek, Sample CC-SW/SD-4 was collected in Carpenter Creek just below the confluence wit 
Snow Creek; this represented the probable point of entry (PPE) because it was downgradient c 
all mines. Sample CC-SW/SD-5 was collected in Carpenter Creek just prior to the confluenci 
with Belt Creek. Sample CC-SW/SD-6 was collected in Belt Creek just upstream ofthe 
confluence with Carpenter Creek. Sample CC-SW/SD-7 was collected in Belt Creek just 
downstream ofthe confluence of Carpenter Creek. Sample CC-SW/SD-8 was collected in Be 
Creek just above Monarch, Montana, Table 10 presents the sampling results for surface wate: 
and Table 11 presents the sampling results for sediment. Elevated levels (at least three times 
background concentration or above the detection limit, if background was not detected) of me 
in downstream surface water and sediment samples and upstream levels of those compounds; 
presented in Figure 18, 

Six analytes were elevated in Carpenter Creek surface water: cadmium, copper, iron, lead, 
manganese, and zinc. Surface water sample CC-SW-2 had elevated cadmium (9.8 ppb), copp 
(109 ppb), lead (24.1 ppb), manganese (911 ppb), and zinc (1,480 ppb). Surface water sampl 
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CC-SW-4 had elevated cadmium (7.7 ppb), copper (94.2 ppb), iron (185 ppb), lead (22.8 ppb), 
manganese (763 ppb), and zinc (1,470 ppb). Surface water sample CC-SW-5 had elevated 
cadmium (3.9B ppb), copper (58.9 ppb), lead (12.5 ppb), manganese (485 ppb), and zinc (1,010 
ppb). Sample CC-SW-2 was compared to CC-SW-4 to evaluate the impact of Snow Creek on 
Carpenter Creek water quality. There were no metals elevated (at least three times upstream 
concentrations) in surface water downstream (CC-SW-4) ofthe confluence of Snow Creek in 
Carpenter Creek when compared to levels upstream (CC-SW-2) ofthe confluence of Snow 
Creek. 

Two analytes were elevated in Belt Creek surface water: lead and vanadium. Surface water 
sample CC-SW-7 had elevated lead (2,4B ppb) and vanadium (5,5B ppb). Surface water sample 
CC-SW-8 had elevated lead (3.0 ppb) and vanadium (4.8B ppb). The freshwater aquatic water 
quality criteria (AWQC) for the surface water pathway for cadmium, copper, lead, and zinc were 
exceeded in all sample locations. 

Nine analytes were elevated in Carpenter Creek sediment; arsenic, barium, cadmium, copper, 
lead, manganese, nickel, silver, and zinc. Arsenic was elevated in sediment samples CC-SD-2 
(60.3 ppm), 4 (31.6 ppm), and 5 (36.6 ppm). Barium was elevated in sediment samples CC-SD-
2 (64() ppm) and 5 (538 ppm). Cadmium was elevated in sediment samples CC-SD-2 (21.6* 
ppm), 4 (18.9* ppm), and 5 (15.1* ppm). Copper was elevated in sediment samples CC-SD-2 
(3,.840N* ppm), 4 (334N* ppm), and 5 (2,350N* ppm). Lead was elevated in sediment samples 
CC-SD-2 (7,700* ppm), 4 (1,030* ppm), and 5 (4,450* ppm). Manganese was elevated in 
sediment samples CC-SD-2 (5,080 ppm), 4 (5,430 ppm), and 5 (4,020 ppm). Nickel was 
elevated in sediment sample CC-SD-4 (42 ppm). Silver was elevated in sediment samples CC-
SD-2 (49.5 ppm), 4 (7.8 ppm), 5 (27.8 ppm). Zinc was elevated in sediment samples CC-SD-2 
(2,430 ppm), 4 (2,760 ppm), and 5 (1,990 ppm). Sample CC-SD-2 was compared to CC-SD-4 to 
evaluate the impact of Snow Creek on Carpenter Creek water quality. Nickel and vanadium were 
both elevated (at least three times the upstream concentration) in sediment downstream ofthe 
confluence of Snow Creek in Carpenter Creek. 

Four analytes were elevated in Belt Creek sediment: arsenic, copper, manganese, and vanadium. 
Sample CC-SD-7 had elevated arsenic (48.9 ppm) and manganese (13,900 ppm), and sample 
CC-SD-8 had elevated copper (3ION* ppm) and vanadium (65.1 ppm). 

Snow Creek was sampled prior to its confluence with Carpenter Creek to evaluate its 
contribution to Carpenter Creek elevated metals levels. The contribution of metals was evaluated 
based on the Snow Creek sample (CC-SW/SD-3) being elevated at least three times upstream 
Carpenter Creek concentrations (CC-SW/SD-1) or above the detection limit, if upstream 
concentrations were not detected and the Snow Creek sample being elevated above the Carpenter 
Creek PPE sample (CC-SW/SD-4). There were no analytes in surface water that met these 
'conditions. In sediment, arsenic, barium, cadmium, manganese, nickel, silver, and zinc met the 
conditions. 
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2.2 GROUNDWATER SAMPLES 

Six groundwater samples were collected during this site inspection: one spring, one domestic 
well, and four discharging adits. Sample CC-GW-1 was collected from a spring at a residence 
located in Neihart, representing upgradient conditions. Sample CC-GW-2 was collected from: 
well at a residence on Carpenter Creek Road, representing downgradient conditions. Sample 
CC-GW-4 was collected from a discharging adit at the IXL-Eureka Mine Site. Sample CC-GV 
5 was collected from a discharging adit at the Ontario Mine Site. Sample CC-GW-7 was 
collected from a discharging adit at the Comucopia Mine Site. Sample CC-GW-8 was collecte 
from a discharging adit at an unnamed mine on Haystack Creek. Groundwater total metals 
sampling results are presented in Table 12. Elevated levels of total metals in the downgradient 
groundwater well sample and the adit discharges, and upgradient levels of those metals, are 
presented in Figure 18. 

Twelve analytes were elevated at least three times upgradient concentrations or above the 
detection limit, if upgradient concentrations were not detected in groundwater. Groundwater 
sample CC-GW-2 and its duplicate CC-GW-6 had elevated levels of copper (75.7 ppb; GW-6) 
iron (323 ppb; GW-6), manganese (11.2B and 13.9B ppb, respectively), and vanadium (4.1B a 
7.2B ppb, respectively). Groundwater sample CC-GW-4 had elevated iron (978 ppb), mangan 
(189 ppb), and zinc (464 ppb). Groundwater sample CC-GW-5 had elevated manganese (25 
ppb) and vanadium (4B ppb). Groundwater sample CC-GW-7 had elevated aluminum (411 
ppb), iron (1,290 ppb), manganese (111 ppb), vanadium (5.5B ppb), and zinc (107 ppb). 
Groundwater sample CC-GW-8 had elevated aluminum (2,500 ppb), beryllium (14.6 ppb), 
cadmium (50.6 ppb), cobalt (39.2B ppb), copper (139 ppb), iron (4,490 ppb), lead (180 ppb), 
manganese (1,540 ppb), nickel (28.9B ppb), thallium (6B ppb), vanadium (8.IB ppb), and zinc 
(7,040 ppb). 

Four analytes exceeded the MCLs in two samples. Groundwater sample CC-GW-8, the Hayst 
Creek Mine adit discharge, exceeded the MCLs for beryllium, cadmium, and thallium and the 
action level for lead. Groundwater sample CC-GW-1, the upgradient spring sample, exceeded 
the action levelfor lead (19.5 ppb). 

2.3 SOIL SAMPLES 

Eleven composite, surficial (surface to six inches) soil samples were collected during this site 
inspection: one background soil and ten waste rock samples. Sample CC-SS-1 was collected 
upgradient ofthe upstream surface water sample, representing background conditions. Sampl 
CC-SS-2 arid 3 were collected at tiie DCL-Eureka Mine Site. Samples CC-SS-4 and 12 were 
collected from the Ontario/Cornucopia Mine Site. Samples CC-SS-6 and 7 were collected at i 
Benton (Big Snowy) Mine Site. Sample CC-SS-8 was collected at the Haystack Mine Site. 
Sample CC-SS-9 was collected from an unnamed mine on Haystack Creek. Samples CC-SS-
and 11 were collected from the Black Diamond Jay Mine Site. 
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Soil sample total metals sampling results are presented in Table 13. Elevated levels of total 
metals and background concentrations for those metals are presented on Figure 18. 

Eighteen analytes were elevated at least three times background concentrations or above the 
detection limit, if background was not detected in the waste rock. The DCL-Eureka Mine Site 
(CC-SS-2 and 3) had elevated levels of antimony (35.6 ppm), arsenic (46.6 to 104 ppm), 
beryllium (0.26B to 1.2 ppm), chromium (2.2 to 7.7B ppm), copper (89.5N* ppm), iron (19,000* 
to 167,000* ppm), lead (2,380* to 5,270* ppm), mercury (0.78B to 0.83 ppm), silver (37.6 to 51 
ppm), and zinc (1,120 to 1,360 ppm). The Ontario/Cornucopia Mine Site (CC-SS-4 and 12) had 
elevated levels of aluminum (6,100 ppm), arsenic (94.1 to 183 ppm), beryllium (0,23B to 0.83B 
ppm), cadmium (18.1* ppm), chromium (1.3B to 49.4 ppm), cobalt (15.8 ppm), iron (16,200* to 
50,800* ppm), lead (177* to 4,340* ppm), manganese (1,050 ppm), mercury (3.4 ppm), nickel 
(48.5 ppm), silver (9.3 to 295 ppm), tiiallium (I.OB to 11.9 ppm), vanadium (37.5 ppm), and zinc 
(472 to 3,940 ppm). 

The Benton (Big Snowy) Mine Site (CC-SS-6 and 7) had elevated levels of aluminum (4,660 
ppm), antimony (18.1 to 62.9 ppm), arsenic (112 to 280 ppm), beryllium (0.36B to 0.64B ppm), 
chromium (11 to 14.6 ppm), cobalt (2.7B to 4.5B ppm), copper (18 IN* to 308N* ppm), iron 
(42,400* to 48,500* ppm), lead (1,180* to 5,020* ppm), mercury (0.49 ppm to 2.8 ppm), nickel 
(3.6B to 5B ppm), silver (36.9 to 125 ppm), vanadium (12.8 to 13.2 ppm), and zinc (472 ppm). 
The Black Diamond Jay Mine Site (CC-SS-10 and 11) had elevated levels of aluminum (14,100 
ppm), antimony (10.7B to 16.5 ppm), arsenic (156 to 178 ppm), barium (213 ppm), beryllium 
(0.19B to 0.76B ppm), cadmium (28.9* ppm), chromium (17 to 191 ppm), cobalt (15.6 ppm), 
copper (172N* ppm), iron (61,200* to 93,900* ppm), lead (4,050* to 14,100* ppm), mercury 
(0.28 to 0.3 ppm), nickel (69.1 ppm), silver (18.7 to 41 ppm), vanadium (59.5 ppm), and zinc 
(1,780 to 7,480 ppm). 

The Haystack Creek Mine Site (CC-SS-8) had elevated levels of aluminum (12,000 ppm), 
antimony (16.8 ppm), arsenic (24.9 ppm), barium (473 ppm), beryllium (0.94B ppm), chromium 
(9.5 ppm), cobalt (9.5B ppm), copper (304N* ppm), iron (63,500* ppm), lead (454* ppm), 
mercury (0.77 ppm), nickel (7.3B ppm), vanadium (83.3 ppm), and zinc (1,080 ppm). The 
imnamed mine on Haystack Creek (CC-SS-9) had elevated levels of antimony (82.1 ppm), 
arsenic (155 ppm), beryUium (0.3B ppm), cadmium (40.5* ppm), cobalt (3.3B ppm), copper 
(201N* ppm), iron (20,300* ppm), lead (2,330 ppm), mercury (0.4 ppm), silver (84.9 ppm), and 
zinc (7,690 ppm). 

3.0 PRELIMINARY RISK ASSESSMENT 

A risk assessment uses measured data to identify whether a particular chemical compound is 
linked to a health effect; the compound is then related to population exposure. The preliminary 
risk assessment for the Carpenter and Snow Creek Mining Complex Site only identifies whether 
a compound is linked to a health effect; population exposure is not considered. 
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3.1 CONTAMINANTS OF CONCERN 

Table 14 summarizes the potential healtii effects associated with the contaminants at the sourct 
and the pathway contaminants that are elevated, attributable to the source, and not considered 1 
contaminants at the site. Sourcecontaminantsof concern include the following: aluminum, 
antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead, 
manganese, mercury, nickel, silver, thallium, vanadium, and zinc. The surface water pathway 
includes the following contaminants of concern: arsenic, barium, cadmium, copper, iron, lead, 
manganese, nickel, silver, thallium, and zinc. The groundwater pathway includes the followint 
contaminants of concern: aluminum, beryllium, cadmium, cobalt, copper, iron, lead, mangane:-
nickel, thallium, vanadium, and zinc. 

Information pertaining to health effects was gathered from toxicological texts including the 
Rapid Guide to Hazardous Chemicals in the Workplace (Sax, 1994), the Merck Index (Merck, 
1983), tiie Pocket Guide to Chemical Hazards (NIOSH, 1985), and Threshold Limit Values for 
Chemical Substances and Physical Agents (ACGIH, 1995). Table 14 also lists the background 
concentration found at the site for the compound. The background concentration is presented i 
comparison can be made with the compound identified at the site. At some sites, background 
concentrations are significant and should be taken into account. 

4.0 CONCLUSIONS AND RECOMMENDATIONS 

4.1 CONCLUSIONS 

4.1.1 Source Characterization 

The source samples were collected from the Haystack Creek drainage (Haystack Creek Mine S 
and the imnamed mine site) or the Snow Creek drainage (IXL-Eureka, Ontario/Cornucopia, 
Benton, Black Diamond Jay Mine Sites). Each site had at least eight (up to 16) elevated metal 
including: aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, 
copper, iron, lead, manganese, mercury, nickel, silver, thallium, vanadium, and zinc. Each site 
(except the Benton Big Snowy) was in or immediately adjacent to surface water. 

4.1.2 Surface Water Pathway 

The Carpenter Creek surface water and sediment samples (CC-SW/SD-1, 2,4, and 5) had 
elevated levels of arsenic (sediment only), barium (sediment only), cadmium, copper, lead, 
manganese, nickel (sediment only), silver (sediment only), and zinc. All elevated analytes we: 
attributable to the waste rock sources. The impact of Snow Creek on Carpenter Creek was 
evaluated by comparing sample CC-SW/SD-2, Carpenter Creek prior to the confluence with 
Snow Creek, to CC-SW/SD-4, Carpenter Creek after the confluence with Snow Creek. The 
analytes elevated in surface water prior to Snow Creek were the same (except for the addition 
iron) in lesser concentrations than the analytes elevated after Snow Creek. The analytes eleva: 
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in sediment prior to Snow Creek were the same (except for the addition nickel) in lesser 
concentrations (manganese and zinc were very slightly higher) than the analytes elevated after 
Snow Creek. Based on the above data, the elevated metals levels in Carpenter Creek appear to 
be caused by mine sites on Carpenter Creek rather than on Snow Creek. Snow Creek appears 
(generally) to dilute elevated metals in Carpenter Creek. However, certain precipitation events 
could likely cause Snow Creek to be a contributor to Carpenter Creek metals levels. 

The Belt Creek surface water and sediment samples (CC-SW/SD-6, 7, and 8) had elevated levels 
of arsenic (sediment only), lead (surface water only), manganese (sediment only), and vanadium. 
All elevated analytes were attributable to the waste rock sources. The influence of Carpenter 
Creek on Belt Creek was evaluated by comparing elevated metals detected downstream in Belt 
Creek (CC-SW-7 and 8) to elevated metals detected in Carpenter Creek (CC-SW-1,2,4, and 5), 
Lead and vanadium are the only analytes elevated in downstream Belt Creek surface water. Lead 
was not detected upstream in Belt Creek, Vanadium is not elevated in any Carpenter Creek 
surface water sampling location or upstieam in Belt Creek surface water. Based on the above 
data. Carpenter Creek appears to be the source of lead to Belt Creek; hence, Carpenter Creek is 
negatively affecting Belt Creek. The vanadium in Belt Creek carmot be explained through the 
surface water pathway, although, vanadium is elevated in source samples and the groundwater 
pathway. 

Carpenter Creek surface water is being impacted by metals levels as evidenced by the 
exceedances ofthe freshwater AWQC for cadmium, copper, lead, and zinc. However, there is no 
fishery data available for Carpenter Creek at this time. Wetlands located on Carpenter Creek are 
being impacted as evidenced by elevated metals in surface water in wetiands locations. Belt 
Creek surface water has elevated metals levels. And, while there is a fishery on Belt Creek, the 
metals levels do not exceed freshwater AWQC. 

4.1.3 Groundwater Pathway 

The domestic well (CC-GW-2) had elevated levels of copper (the field duplicate groundwater 
sample was significantiy outside ofthe control limit), iron, manganese, and vanadium. All 
elevated analytes were attributable to the waste rock sources. There were no MCLs exceeded. 

The adit discharges (CC-GW-4, 5, 7, and 8) had elevated levels of aluminum, beryllium, 
cadmium, cobalt, copper, iron, lead, manganese, nickel, thallium, vanadium, and zinc. All 
elevated analytes were attributable to waste rock sources. The MCLs for beryllium, cadmium, 
and thallium were exceeded and the action level for lead. 

The upgradient groundwater sample (CC-GW-1), a spring in Neihart, exceeded the action level 
for lead. 
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4.1,4 Soil Exposure Pathway 

There was surficial soil contamination documented at the sources. However, there was no 
population v^thin 0.25 mile ofthe site. 

4.2 RECOMMENDATIONS 

The mines and mills in the Carpenter and Snow Creek Mining Complex Site have elevated lev 
of metals. These metals are affecting the drinking water and surface water pathways. The site 
should have a preliminary HRS scoring performed to determine eligibility for the NPL, 

The analytical results of both groundwater drinking water samples (CC-GW-1 and 2) should bt 
sent to the owners because analytes are elevated and lead exceeds the action level. If the site 
should progress through the Superfimd process, prioritization for clean-up should be given to 
Carpenter Creek sites (Silver Dyke Complex and Carpenter Creek Tailings Site) because 
interpretation of analytical data shows the Snow Creek sites to have a lesser impact to Carpent. 
Creek when compared to the Carpenter Creek sites. 
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CERCLA ELIGIBILITY QUESTIONNAIRE 



CERCLA ELIGIBILITY QUESTIONNAIRE 

Site Name: Carpenter and Snow Creek Mining Complex Site 

City: Neihart State: Montana 

EPA ID Number: MTDQQQ1096353 

I. CERCLA ELIGIBILITY YES JiQ 

Did the facility cease operations prior to November 19, 1980? _X 

If tiie answer is YES, STOP, facility if probably a CERCLA site, 

n. RCRA ELIGIBILITY YES M l 

Did the facility file a RCRA Part A application? 

ffYES: 

1. Does the facility currently have interim status? 
2. Did the facility withdraw its Part A application? 
3. Is the facility a known or possible protective filer? 
4. Type of facility: 

Generator Transporter Recycler 
TSD (Treatment/Storage/Disposal) 

Does the facility have a RCRA operating or post 
closure permit? 

Is the facility a late (after (11/19/80) or non-filer that has been 
identified by the EPA or the State? (facility did not know it needed 
to file under RCRA). 

If all answers to question in Part II are NO, STOP, tiie Facility is a CERCLA eligible site. 

If answer to #2 or #3 is YES, STOP, tiie facility is a CERCLA eligible site. 

If answer #2 and #3 are NO and any OTHER answer is YES, site is RCRA, continue to 
PARTin. 



in. RCRA SITES ELIGIBLE FOR NPL YES _NQ 

Has the facility owner filed for bankruptcy under federal 
or state laws? 

Has the facility lost RCRA authorization to operate or shown 
probably unwillingness to carry out corrective action? 

Is the facility a TSD that converted to a generator, transporter 
or recycler facility after November 19, 1980? 

IV. EXEMPTED SUBSTANCES 

Does the release involve hazardous substances other than 
petroleum? 

The site may never reach the NPL. We need to be able to refer it to any other programs in E 
or state agencies which may have jurisdiction, and thus be able to effect a cleanup. Respons 
should summarize available information pertaining to the question. 

1) Is there an owner or operator? Yes: numerous owners. Ownership is being researc 
bv MDEQ 

2) (NPDES-CTWA) Is there a discharge water containing pollutants with surface water 
through a point source (pipe, ditch, charmel, conduit, etc.)? YES 

3) (Sec. 404-CWA) Have fill or dredged material been deposited m a wetiand or on the 
banks of a stieam? Is there evidence of heavy equipment operating in ponds, stream, 
wetiands? YES 

4) (UIC-SDWA) Are fluids being disposed of to the subsurface through a well, cesspo( 
septic system, pit, etc.? NO 

5) (TSCA) It is suspected that there are PCB's on the site which came from a source wi 
greater than 50 ppm PCB's such as oil from electrical transformers or capacitors? _ 
Big Seven Mine Site 

6) (FIFRA) Is there a suspected release of pesticides from a pesticide storage site? Are 
there pesticide containers on site? NO 

7) (RCRA - Subtitie D) Is tiiere an owner or operator who is obligated to manage solid 
waste storage or disposal units under State solid waste or groundwater protection 
regulations? NO 

8) (UST) Is it suspected that there is a leaking underground storage tank containing a 
product which is a hazardous substance or petioleum? NO: above ground tanks at 
Big Seven Mine Site 
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LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2 
LI USING ENGINEER'S SCALE (I/6G) 

SITE NAME: Carpenter and Snow Creek Mining Complex Site CERCLIS #:MTD00Q1096151 
AKA SSID: 
ADDRESS: NE 1/4. Section 20. T14N. RORR 
CITY: Neihart STATE: Montana ZIP CODE: 59465 
SITE REFERENCE POINT; Confluence of Snow and Carpenter Creeks 
USGS QUAD MAP NAME: Neihart 
TOWNSHIP: I4N RANGE: SE 
SCALE: 1:24,000 MAP DATE 1961 SECTION: 20 
MAP DATUM: 1927 MERIDL\N: Montana 
COORDINATES FROM LOWER RIGHT (SE) CORNER OF 7.5" MAP 

(attach photocopy) 
LONGITUDE: ilQ^lZllO: LATITUDE: 4^12 :30 : 

COORDINATES FROM LOWER RIGHT (SE) CORNER OF 2.5' GRID CELL: 
LONGITUDE: rL0!42:3£r LATITUDE: 46° 57' 30" 

CALCULATIONS: LATITUDE (7.5' QUADRANGLE MAP) 

A)'NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SITE 
REF POINT: M 

B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS: 
A X 0.3304= 11.89 " 

C) EXPRESS IN MINUTES AND SECONDS (1' = 60"): J 11.89 
D) ADD TO STARTING LATITUDE: A ^ J T ^ + 11.89 = 

SITE LATITUDE: 46° 57'41.89" 

CALCULATIONS: LONGITUDE (7.5'QUADRANGLE MAP) 

A) NUMBER OF RULER GRADUATIONS FROM L GRID LINE TO SITE REF 
POINT: 132 
B) MULTIPLY (A) BY 0.4808 TO CONVERT TO SECONDS: 

A X 0.4808 = 6146: 
C) EXPRESS IN MINUTES AND SECONDS (1' = 60"): V146 
D) ADD TO STARTING LONGITUDE: JJO! 42! 30: + 1 1 4 6 . = 

SITE LONGITUDE: 110° 43'33.46" 

INVESTIGATOR .^4:Xi:cAk^DATE: l?l-r% 9̂3 
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APPENDIX C 

EPA REGION VIII PA WORKSHEET 



Preparer's Name Meg Babits Location Neihart. Montana 

Site Name Carpenter and Snow Creek Mining Complex Site Date 6-95 



MAJOR CONSIDERATIONS 

A) Does any qualitative or quantitative information exist that may indicate an observed 
release to air, ground water, soil or surface water? Yes 

Describe: 1994 analytical data collected for the MDEQ/Abandoned Mine Reclamation 
Bureau by Pioneer Technical Services. Inc. 

B) If the answer to # 1 is yes, is there evidence of drinking water supply contamination or any 
other target contamination (i.e., food chain, recreation areas, or sensitive environments)? 

Describe: Surface water and sediment had elevated levels of metals that were attributable 
to the sources. 

C) Are there sensitive environments within a 4-mile radius or 15 downstream miles ofthe 
site? Yes If yes, describe if any of the following apply: 

Multiple sensitive environments? No 

Federally designated sensitive environment(s)? No 

Sensitive environment(s) downstream on a small or slow flowing siirface water 
body? No 

D) Is the site located in an area of karst terrain? No 

Describe: 

E) Does the waste source lie fully or partially within a wellhead protection area as 
designated according to section 1428 ofthe Safe Drinking Water Act? No 

F) Does any qualitative or quantitative information exist that people live or attend school on 
onsite contaminated property? No 

Describe: 

SITE INFORMATION 

1. Site Name: Carpenter and Snow Creek Mining Complex Site 

Address: Carpenter Creek Road 

City: Neihart County: Cascade State: MT Zip code: 59465 

EPA ID: MTDOOO1096353 



Latitude: 46° 57'41.89" Longitude: 110° 43'33.46" 

2. Directions to site (from nearest public road): From Great Falls. Montana, travel south 
on Highwav 89 toward Neihart. Approximateiv one mile north of Neihart. Carpenter 
Creek intersects Belt Creek. At this confluence, there is a gravel road (Forest Road 3121) 
which travels along Carpenter Creek to the northwest. This road accesses all mine sites 
on Carpenter Creek. The nrine sites up Snow Creek are behind a locked gate. 

3. Site ownership history (Use additional sheets, if necessary): 

A. Name of current owner: Numerous complicated private ownership of various 
private mining claims within the Lewis and Clark National Forest. The 
MDEQ/AMRB in Helena. Montana, would have the most correct ownership 
records. 

Address: 

City: County: State: Zip code: 

Dates: From To Phone: 

B. Name of previous owner: 

Address: 

City: County: State: Zip code: 

Dates: From To Phone: 

Source of ownership data: 

4. Type of ownership (Check all that apply): 

_2C Private State Municipal Federal 

County Other (describe): 

5. Name of site operator: Again, numerous parties operated each mine site. 

Address: 

City: County: _ State: Zip code: 

Dates: From To Phone: 



RACKGRQUND/QPHRATTNG HISTORY 

6. Describe operating history of site: Claims were located in the area as earlv as 1883 and 
mining began in the area as early as 1897. The major mining operations ended by 1950. 

Source of information: MDEO/AMRB-Pioneer site investigation logsheets 

7. Describe site and nature of site operations (property size, manufacturing, waste disposal, 
storage, etc.): The site is private mining claims within the USDA Forest Service. Lewis 
and Clark National Forest. The area within the 5.000 acre drainage basin is steep and 
rugged. Operations included underground mining and milling facilities. 

Source of information: MDEO/AMRB-Pioneer site investigation logsheets 

8. Describe any emergency or remedial actions that have occurred at the site: None 

Source of information: MDEO/AMRB-Pioneer site investigation logsheets 

9. Are there records or knowledge of accidents or spills involving site wastes? No 

Describe: _ 

Source of information: MDEO/AMRB-Pioneer site investigation logsheets 

10. Disciass existing sampling data and briefly summarize data quality (e.g., sample objective, 
age/comparability, analytical methods, detections limits and QA/QC): The 
MDEO/AMRB performed hazardous materials inventory investigations in 1994 at six 
mines within the site and in 1993 at eight mines within the site. Soil, waste, groundwater. 
surface water and sediment samples were collected. The data have sufficient QAJQC to-
make it similar to EPA CLP quality. A 1990 Environmental Assessment bv 
MDEQ/AMRB and a sampling in 1973 bv MDEO/Water Oualitv Bureau produced 
limited data. These data have limited QAJQC and should only be used for screeening 
purposes. 

Source of information: MDEO/AMRB-Pioneer site investigation logsheets 

WASTE CONTAINMENT/HAZARDOUS SUBSTANCE IDENTIFICATION 

11. For each source at the site, summarize on Table 1 (page 12): 1) methods of hazardous 
substance disposal, storage or handling; 2) size/volume/area of all features/structures that 
might contain hazardous waste; 3) condition/integrity of each storage disposal feature or 
structure; and 4) types of hazardous substances handled. 

r 



12. Briefly explain how waste quantity was estimated (e.g., historical records or manifests, 
permit applications, air photo measurements, etc.): Waste quantity was estimated during 
the 1994 and 1993 MDEQ/AMRB-Pioneer hazardous material inventory investigation. 

Source of information: MDEO/AMRB-Pioneer site investigation logsheets 

13. Describe any restrictions or barriers on accessibility to onsite waste materials: Six ofthe 
fourteen mine sites are on a road with a locked gate 

Source of information: MDEO/AMRB-Pioneer site investigation logsheets 

GROUND WATER CHARACTERISTICS 

14. Any positive or circumstantial evidence or a release to groimd water? No 

Describe: 

Source of information: MDEO/AMRB-Pioneer site investigation logsheets 

15. On Table 2 (page ), give names, descriptions, and characteristics of 
geologic/hydrogeologic units underlying the site. 

16. Net precipitation: Unknown 

SURFACE WATER CHARACTERISTICS 

17. Are there surface water bodies within 2 miles ofthe site? Yes 

Ditches Lakes Pond 

X Creeks _ Rivers _ Other _ 

18. Discuss the probable surface runoff patterns from the site to surface waters: Most ofthe 
mine sites are adjacent to or in a creek or tributary. 

19. Provide a simplified sketch of surface runoff and surface water flow system for 15 
downstream miles (see item #36). 

20. Any positive or circumstantial evidence of surface water contamination? Yes 

Describe: The 1994 and 1993 MDEO/AMRB-Pioneer analytical data. 

Source of .information: MDEO/AMRB-Pioneer site investigation logsheets 



21. Estimate the size ofthe upgradient drainage area from the site: 5.000 acres. 

Source of information: USGS Topographic map ; 

22. Determine the average annual stream flow of downstream surface waters. 

Water body: Carpenter Creek Flow: 5-10 cfs 

Water body: Snow Creek Flow: 1.5 cfs I 

i. 

Water body: Belt Creek Flow: 125 cfs 
f 

Source of information: Measured and USGS ' 

23. Is the site or portions thereof located in surface water? Yes | 
1 

24. Is the site located in a floodplain (indicate flood frequency)? Yes: some ofthe mine ^ 
sites are located in the one-vear floodplain of Carpenter or Snow Creeks. j 

( 
25. Identify and locate (see item #36) any surface water recreation area within 15 downsfream f 

miles ofthe site: None 

Source of information: MRIS database 

26. Two year 24-hour rainfall: 2.2 

TARGETS 

27. Discuss ground water usage within four miles ofthe site: Some use of groundwater for 
domestic purposes. 

Source of information: Montana Bureau of Mines and Geology 

28. Summarize the population served by ground water on the table below: 

Distance Population 
(miles) 

0 -1/4 2.6 (Hawthorne^ 

1/4 -1/2 2.6 rMammen) 

1/2-1 J L 

•1-2 J L 



2 - 3 5.2 

3 - 4 17 

Source of information: Montana Bureau of Mines and Geology and Census Bureau 
Data 

29. Identify and locate (see item #36) population served by surface water intakes within 15 
downstream miles of the site: 2.6 

30. Describe and locate fisheries within 15 downstream miles ofthe site (i.e., provide 
standing crop of production and acreage, etc.): Belt Creek. 

Source of information: MRIS and Montana Department of Fish. Wildlife and Parks 

31. Determine the distance from the site to the nearest of each ofthe following land uses. 

Description Distance 
Commercial/Industrial 

Institutional 1.5 miles 

Single Family Residential 1.000 feet (TTawthome) 

Multi-Family Residential Unknown 

Park Unknown 

Agricultural 10 miles 

Source of information: USGS Topographic map 

32. Summarize the population within a four-mile radius ofthe site: 

Distance Population 

(miles) 

0-1/4 2.6 (Hawihome) 

1/4 -1/2 2.6 (Mammen) 

1/2-1 0 

1-2 33.4 

2 - 3 54 



3-4 10.3 

Source of information: Lewis and Clark National Forest Map and Census data 

OTHER REGULATORY INVOLVEMENT 

33. Discuss any permits: 

County: Unknown 

State: Unknown 

Federal: Unknown 

Other: Unknown 

Source of information: 

I 



34. SKETCH OF SITE 
Include all pertinent features, e.g., wells, storage areas, underground storage tanks, waste 
areas, buildings, access roads, areas of ponded water, etc. Attach additional sheets with 
sketches of enlarges areas, if necessary. 

North (up) 
See Figures in report 



35. SURFACE WATER FEATURES 

Provide a simplified sketch of surface runoff and surface water flow system for 15 
downstream miles. Include all pertinent features, e.g., intakes, recreation areas, fisheries, 
gauging stations, etc. 

See Figure in report North (up) 



TABLE 1 

WASTE CONTAINMENT AND HAZARDOUS SUBSTANCE IDENTIFICATION' 

SOURCE TYPE 

Pile (Hutchinson) 

Pile (Snow Creek Mill) 

l*ilc (Lexington No.4) 

Pile (Ripple Mines) 

Pile (Rebellion Mines) 

Pile (Emma) 

Pile (Big Seven Mine) 

Pile (Baker) 

SIZE (Volume/Area) 

130 cubic yards 

183 cubic yards 

6,600 cubic yards 

6,100 cubic yards 

64,920 cubic 
yards 

520 cubic yards 

2,580 cubic yards 

420 cubic yards 

ESTIMATED WASTE 
QUANTITY 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

SPECIFIC COMPOUNDS 

Unknown 

Sb, Cu, Pb. Hg. Ag. Zn 

Sb, As, Cd, Cu, Pb. Hg, 
Ag, Zn 

As, Ba, Cd, Cu, Pb, Hg, 
Ag.Zn 

Sb, As. Ba, Cd, Cu, Pb. 
Mn. Hg, Ag, Zn 

Sb. As, Cd, Cu, Pb, Mn, 
Ag, Zn 

Sb, As, Cd. Pb, Mn. Hg. 
Zn 

Sb, Ba, Cu. Hg 

CONTAINMENT^ 

None 

None 

None 

None 

None 

None 

None 

None 

SOURCES OF 
INFORMATION 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 



Pile (Vilipa) 

Pile (Carpenter Ck 
Tailings) 

Pile (Silver Dyke Mill) 

Pile (Silver Dyke 
Tailings) 

Pile (Silver Dyke Adit) 

Pile (Sherman No. 2) 

5,700 cubic yards 

111,000 cubic 
yards 

82,600 cubic 
yards 

56,350 cubic 
yards 

12,100 cubic 
yards 

200 cubic yards 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Cu,Hg 

Sb, As, Ba, Cd, Cu, Pb, 
Mn, Hg. Zn 

As, Ba,Cd, Cu, Pb, Mn. 
Hg.Zn 

As, Ba,Cd,Cu, Pb,Mn,Hg 

Sb.As.Cd. 
Cu,Fe,Pb,Mn,Hg, Zn 

Unknown 

None 

None 

None 

None 

None 

None 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 

MDEQ/AMRB-
Pioneer files 

' Use additional sheets in necessary. 
^ Evaluate containment of each source from the perspective of each migration pathway (e.g., groundwater pathway - non-existent, 

natural or synthetic liner, corroding underground storage tank; surface water - inadequate freeboard, corroding bulk tanks; air -
unstabilized slag piles, leaking drums, etc.) 

i r V M l l M ( T K - r . < | i . ' •• 



TABLE 2 

HYDROGEOLOGIC INFORMATION' 

STR.\TA 
NAiVtE/DESCRJPTION 

Unknown 

THICK>/ESS 
(FT.) 

HYDRAULIC 
CONDUCTIVITY (cm/sec) 

TYPE OF 
DISCONTDsTJITY' 

SOURCE OF 
INFORiVfATION 

' Use additional sheets in necessary. 

^ Identify the type of discontinuity within four-miles from the site (e.g., river, strata, "pinches out", etc.) 



^^:^ 

APPENDIX D 

COPY OF FIELD LOGBOOK AND CHAIN OF CUSTODY FORMS 
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v^/EPA Uniled Slales Enviioiimenlal Pioleclion Agency 
Coiilraci Laboratory Pfogram 

Inorganic Traffic Report 
& Chain of Custody Record 

(For Inorganic CLP Analysis) 

SAS No. 
(il applicable) ICase No. 

;?Av»2L^g5r< 
1. Project Code 

3 3 i S 
Account Code 

Regional Inlormalion 

Non-Superlund Program 

Site Name 

City. Slate 

^ £ i J 

Site Spill ID 

2. Region No, 

6 
Sampling Co. 

Sampler (Name) 

r Sigr Sampl g^^^ 
3. K 'uroose' 
Luatt 

i< 

SF 
PRP 
ST 
FED 
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^ 
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PA 
REM 
Rl 
SI 
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£ \ j j 
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vy EPA Uni lcd Sla l ' js t"nviiof>morilal Pfolucl ion Agency 
Cunl racI Laburalury P ioy ian i 

1. Project Code 

3 3 ) 8 
Account Code 

Regional Inlormalion 

Non-Superfund Program 

Site Name 

Ctxrocnfer iSnot^ Creek 
City. Stale Site Spill ID 

2. Region No. 

B 
Sampling Co. 

Sampler (Name) 

Sampler Signfyu 

3. Purpbse 

Lead 

SF 
PRP 

[ ^ S T 
FED 

Eariy Acltoit 

CLEM 
PA 
REM 
Rl 

:x|si 
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L o f i g r e i m 
Act ion 

FS 
RD 
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O&M 
NPLD 

Inorganic Traffic Report 
& Chiain of Custody Record 

(For Inorganic CLP Analysis) 
4. Dale Shipped Carrier 
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^ 3V/f,^3 3 Bit) 
5. Ship To 

/3 7/5" yP< (Iff Tn> U N 

ATTN: \ / JcM Price 

SAS Ho. 
(il applicable) 

Matrix 
(Enter 
in Co lumn A) 

Surlace Water 
Ground Water 
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Field QC 
Soil/SedimenI 
Oil (High only) 

7. Waste (High 
only) 

8. Other (specify 
in Column A) 

C A S S I Iri ' 

7. Preservat ive 
(Enter 
in Column D) 

1.HCI 
2. HN03 
3. NaOH 
4.H2SO4 
5. K2CR2O7 
6. Ice only 
7. Other (specify 

in Column D) 
N. Not preserved 

CLP 
Sample 

Numbers 
(Irom 

labels) 

J 
t±t ic l 97 
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A 
Matrix 
(from 
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x^/EPA Uni lod Stales EiivirOMmenlal PioKicl ion Agency 
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Inorganic Traffic Report 
& Cliain of Custody Record 

(For Inorganic CLP Analysis) 

SAS No-
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Case No. 
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1. Project Code 
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Account Code 

Regional Inlormalion 
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only) 
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Preservat ive 
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7. Other (specify 

in Column D) 
N. Nol preserved 

CLP 
Sample 
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Matrix 
(from 
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B 
Cone. 
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High 
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Sample 
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Comp./ 
Grab 
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Preser­
vative 
((rom 
Box 7) 
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E - RAS Analysis 
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only 
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APPENDIX E 

WETLANDS INVENTORY 



Carpenter Creek Wetland Sites: 

Site 1: 
19 ac 

Indicator Species: Soil: 
Poa glaucifolia Typic Cryaquept 
Carex rostrata 
Salix bebbiana 
Carex illota 
Geum macrophyllum 
Salix scouleriana 
Angelica arguata 
Senecio pseudaureus 
Equesetum arvense 
Juncus ensifolius 

Site 2: 
O.Sac 

Indicator Species: Soil: 
Populus balsamifera Aquic Cryofluvent 
Smilacina stellata 
AJnus sinuata 
Equisetum hyemale 
Salix bebbiana 
Deschampsia caespitosa 

Site 3: 
0.1 ac 

Indicator Species Soil: 
Salix exigua Aquic Cryofluvent 
AJnus sinuata 
Equisetum fluvitale 
Comus stolqnifera 
Rubus ideaus 
Populus angustifoiia 
Equisetum hyemale. 
Salix bebbiana 
Salix scouleriana 
Calamagrostis canadensis 

Site 4: 
0.1 ac 

Indicator Species Soil: 
Ainus sinuata Aquic Cryofluvent 
Comus stoksnifera 
Salix bebbiana 
Bromus inermis 

Site 5: 
15.3 ac 

Indicator Species: Soil: 
Populus angustifoiia Aquic Cryofluvent 
Safix pseudorrxsnticola 
AInus sinuata 
Salix scouleriana 
Deschampsia caespitosa 
Calamagrostis canadensis 
Carex rostrata 
Csrex illota 
Bromus inermis 
Geum macrophyllum 
Picea englemanii 



Site 6: 
1.7 ac 

indicator Species Soil: 
Populus angustifolium /Xquic Cryofluvenf 
AInus sinuata 
Salix scouleriana 
Pinus contorla 
Epilobium angustifolium 

Site 7; 
0.24 ac 

Indicator Species: 
Populus tremuloides 
Pinus contorta 
AInus sinuata 
Salbc bebbiana 
Epilobium angustifolium 

Site 8: 
0.24 ac 

Indicator Species: 
Populus tremuloides 
AJnus incana 
Salix bebbiana 
Equisetum fluvitale 

Site 9: 
1.2 ac 

Indicator Species: 
Cornus stolonifera 
Bromus inermis 
Symphoricarpos albus 
Phleum pratense 
Pinus ponderosa 

Site 10: 
1 ac 

Soi l : 
Aquic Cryofluvent 

Soi l : 
Aquic Cryofluvent 

Soi l : 
Aquic Cryofluvent 

f 
i 

y 
I 
• ? - • 

k 

Indicator Species: Soil: 
Salix scouleriana Aquic Cryofluvent •: 
AJnus sinuata i-
Populus angustifolium 
Poa pratensis 
Deschampsia caespitosa } 

Site 11: 
1 ac 

Indicator Species: Soil: 
Carex rostrata Aquic Cryofluvent 
Deschampsia caespitosa ; 
Salix scoulariana * 
AInus sinuata 
Populus angustifoiia 
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Adit discharge at Lucky Strike Mine Site. 

Waste rock at Lucky Strike Mine Site. 





APPENDIX F 

PHOTOGRAPHIC LOG 



Waste rock at unnamed mine on Haystack Creek. 

Adit discharge at unnamed mine on Haystack Creek. 



Waste rock at unnamed mine on Havstack Creek. 

^ i m f ^ u - s 
^ 5 - -Aî  <=^s:*.^ 'sT-r^"*- ^E5>ari> • 11 

Havstack Creek at the unnamed mine. 



Waste rock at Haystack Creek Mine Site. 

Waste rock at Lucky Strike Mine Site. 
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Open adit at Lucky Strike Mine Site. 

Waste rock at Lucky Strike Mine Site. 



Waste rock at DCL'Eureka Mine Site. 

Waste rock at DCL/Eureka Mine Site. 



Open shaft at IXL/Eureka Mine Site. 

Open discharging adit at KL/Eureka Mine Site. 
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Waste rock at DCL/Eureka Mine Site. 

Another open adit at DCL/Eureka Mine Site. 



Waste rock at DCL/Eureka Mine Site. 

Waste rock at Benton (Big Snowy) Mine Site. 



Waste rock at Benton (Big Snowy) Mine Site. 

Waste rock at Benton (Big Snowy) Mine Site. 



Waste rock at Ontario Mine Site. 

Waste rock at Comucopia Mine Site. 



Erosion of waste rock towards drainage at Comucopia Mine Site. 

Collapsed shaft at Comucopia Mine Site. 



Waste rock at Comucpia Mine Site. 

Erosion of waste rock into drainage at Comucopia Mine Site. 



North end of dump at Black Diamond Jay Mine Site. 

South end of dump at Black Diamond Jay Mine Site. 



UMB-'iHt. 

Adit with slight discharge at Black Diamond Jay Mine Site. 



APPENDIX G 

SITE imTSTIGATION DATA SUMMARY FORMS 



SI Data Summary Site Name Carpenter 

Site Name Carpenter and Snow Creek Mining Complex Site EPA Region_8_ Date 10/95 

Contractor Name or State Office and Addre.ss Pioneer Technical Services. Inc.. P.O. Box 3445. 
Butte. MT 59702 - , _ , ^ , _ ^ ^ ^ _ _ 

GENERAL SITE INFORMATION 

1. CERCLIS ID No. MTDOOOl 096353 
Address N/A Citv Neihart 

County Cascade State MT 

2. Owner name Numerous Owners 

Owner address 

City State 

Zip Code 59465 Congressional DistrictJiL 

Operator name 

Operator address • 

City State ,• 

3. Type ofownership (check all that apply): 
X Private _ Federal/Agency _ State 

Other 
_ County _ Municipal 

Referencers) Pioneer. 1995a 

4. Approximate size of property: 5.000 (entire drainage basin't acres Reference(s) Pioneer. 1995a 

5. Latitude 46 ° 57 ' 41 .89" Longitude 110° 43 ' 33.46" Referencefs^ Pioneer. 1995a 

6. Site status: _ Active J L Inactive _ Unknown Referencefs) Pioneer. 1995a 

7. Years of operation: From: 1883 to: 1943 Unknown Referencefs't Pioneer. 1995a 

8. Previous investigations: 

Type Agency/State/Contractor Date 

Inv. MDEO/AMRB 

Inv. MDEO/AMRB 5-7/93 

EA MDEO/AMRB 1990 

Misc. MDEO/WOB 

6-7/94 Referencefs^ Pioneer. 1995a 

Referencefsl Pioneer. 1995a 

Referencefs^ Pioneer. 1995a 

1973-1980 Referencersl Pioneer. 1995a 

_ Reference(s)_ . 

_ Reference(s)_ 
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SI Data Summary Site Name_Can2£nl£E 

Site Name Carpenter and Snow Creek Mining Complex Site EPA Region_8_ Date 10/95 

WASTE SOURCE INFORMATION 

1. Waste source types (check all that apply) 

_ Constituent 
_ Wastestream (type)_ 
_ Landfill 

Drums 
_ Contaminated soil f 
_ Land treatment 
_ Tanks or non-drum containers (type) 
X Pile (type) Tailings and Waste Rock .' 

_ Surface impoundment (buried) 
_ Surface impoimdment (backfilled) y 
_ Other [ 

Referencefs") Pioneer. 1995a f 

2. Types of wastes (check all that apply) 

_ Organic chemicals • 
_ Inorganic chemicals 
_ Mxmicipal wastes ' 
_ Radionuclides i 
X Metals 

_ Pesticides/Herbicides <; 
_ Solvents ' 
_ Other 

Referencefs) Pioneer. 1995a ., * 
* -

3. Summarize history of waste disposal operations: I 

Mining and milling began in the 1880's: produced overburden and tailings that were disposed to 
the ground surface with little or no containment in floodplain. 

Reference(s) Pioneer. 1995a 
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SI Data Summary Site Name Carpenter 

Site Name Carpenter and Snow Creek Mining Complex Site EPARegion_S_ Date 10/95 

4. Source characterization (Attach pages to show quantity and calculations.) 

Source 1 name: Silver Dvke Tailings Site Source type Pile 

Describe source: Uncontained tailings in unnamed tributarv and Carpenter Creek 
Ground water migration containment: NoflO") • • 
Surface water migration contaiimient: NoflO') 
Air migration (gas and migration) containment: No CIO) 
Physical state of wastes: _ Liquid J L Solid _ Sludge/Slurry ^_ Gas _ Unknown 
Constituent quantity of hazardous substances: N/A (specify units) 
Wastestream quantity containing hazardous substances: N/A (specify units) 
Volume of source ryd'V 56.350 ^ _ _ Area of source rft'V 27.375 

Hazardous substances associated with source 1: 

As - 64.5 ppm Cu-5.510 ppm Hg - 0.073 PPHI 

Ba-1.040 ppm Mn-2.120 J ppm ; 

Cd-8.1 JXppm Pb-14.200 ppm . ; 

Referencersl Pioneer. 1995a 

Source 2 name: Carpenter Creek Tailings Site Source type Pile 

Describe source: Uncontained tailings in Carpenter Creek 
Groimd water migration containment: NoTlO) 
Surface water migration containment: No TIÔ  
Air migration (gas and migration) containment: No ClOV 
Physical state of wastes: _ Liquid J L Solid _ Sludge/Slurry _ G a s _ Unknown 
Constituent quantity of hazardous substances: N/A (specify vmits) 
Wastestream quantity containing hazardous substances: N/A (specify units) 
Volume of source (yd'): 111.000 Area of source fft̂ V 76.500 

Hazardous substances associated with source 2: 

Sb - 5.24 ppm Cd - 34.2 ppm Mn - 6.870 ppm 

As-139 ppm _ ^ Cu - 3.450 ppm Hg - 0.Q95 J ppm 

Ba - 2.820 ppm Pb-7.870 ppm Zn - 2.990 ppm 

Referencefsl Pioneer. 1995a 
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SI Data Summary Site Name Carpenter 

Site Name Carpenter and Snow Creek Mining Complex Site EPA Region,^ Date 10/95 

CONTINUATION PAGE FOR SOURCE CHARACTERIZATION 

Source # ^ Name:_N/A Source type 

Describe source: There are at least 19 other sources at this site. They are not included on these 
pages because Source #1 and #2 are bv far the major (largest volume and highest concentration) 
sources at the site. . 
Groimd water migration contaiimient: -, 
Surface water migration containment: \ 
Air migration (gas and migration) containment: 
Physical state of wastes: _ Liquid _ Solid _ Sludge/Slurry _Gas _ Unknown 
Constituent quantity of hazardous substances: ; • (specify units) 
Wastestream quantity containing hazardous substances: (specify units) 
Volume of source (yd^: Area of source (ft^: 

Hazardous substances associated with source # 

Reference(s)_ 

Source # Name: N/A Source type. 

Describe source: 
Ground water migration containment: 
Surface water migration containment: • 
Air migration (gas and migration) containment: 
Physical state of wastes:_ Liquid _ Solid _ Sludge/Slurry _Gas _ Unknown 
Constituent quantity of hazardous substances: : (specify units) 
Wastestream quantity containing hazardous substances: (specify units) 
Volume of source (yd'): Area of source (ft-): 

Hazardous substances associated with source # 

Reference(s) 
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SI Data Summary Site Name Carpenter 

Site Name Carpenter and Snow Creek Mining Chmplex Site EPARegion_5_ Date 10/95 

5. Description of removal or remedial activities 

If a removal has occurred, identify the removal authority and describe the activities. Specify the 
date(s) ofthe removal. 

There has been no removal activity at the site. 

Reference(s) Pioneer. 1995a 
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SI Data Summary Site Name Carpenter 

Site Name Carpenter and Snow Creek Mining Complex Site EPA Region_8_ Date 10/95 

GROUND WATER INFORMATION 

1. Ground water drinking water use within 4 miles of site sources: 

_ Municipal JL Private _Both _ No Drinking Water Use 

Referencefs") Pioneer. 1995 '. • 

2. Is ground water contaminated: 
JLYes _ N o _ Uncertain but likely _ Uncertain but not likely 
_ Additional sampling required 
Is analytical evidence available? JL Yes _ No Reference(s) Pioneer. 1995b 

3. Is ground water contamination attributable to the site? 
JLYes _ N o _ Additional sampling required Referencefs) Pioneer. 1995b 

4. Are drinking water wells contaminated? 
JLYes _ N o _ Uncertain but likely _ Uncertain but not likely 
_ Additional sanipling required 
Is any analytical evidence available? JL Yes _ No Referencefs) Pioneer. 1995b 

5. Net precipitation (HRS Section 3.1.2.2): Unknown inches Reference(s) 

6. County average number of persons per residence: 2.6 ReferenceCs) Pioneer. 1995a 

7. Discuss general stratigraphy underlying the site. Attach sketch of stratigraphic column. 

There is no information on underlying stratigraphy. 

Reference(s) Pioneer. 1995a 

8. Using Table GW-1 (next page), summarize geology underlying the site (starting with formation 
#1 as closet to ground surface). Indicate if formation is interconnected with overlying formation. 

- I -
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SI Data Summary Site Name Carpenter 

Site Name Carpenter and Snow Creek Mining Complex Site EPA Region_8_ Date 10/95 

TABLE GW-1: SITE GEOLOGY 

NAME OF 
FORMATION 

I. Unknown 

2. 

3. 

4. 

5. 

6. 

INTER­
CONNECT? 

(yes/no) 

TYPE OF 
MATERIAL 

• 

AVERAGE 
THICKNESS 

(FEET) 

HYDRAULIC 
CONDUCTIVITY 

(CM/SEC) 

USEDFO;. 
! DRINKING i 

W.ATER: 1 

; 

Reference(s)_ 

9. Does a karst aquifer underlie any site source? 
_Yes JLNo 

10. Depth to top of aquifer: <25 feet 

Reference(s) 

Elevation: Unknown Referencefs") Pioneer. 1995a 

11. In the table below, enter the nuniber of people obtaining drinking water from wells located within 
4 miles of the site. For each aquifer, attach population calculation sheets. Key aquifer to 
formations listed in Table GW-1. 

POPULATION SERVED BY WELLS WITHIN DISTANCE CATEGORIES BY AQUIFER 

DISTANCE OF 
WELL(S)FROM 
SHE SOURCES 

1/4 mile or less 

>l/4tol/2mile 

>l/2 to 1 mile 

>1 to 2 miles 

>2 to 3 miles 

>3 to 4 miles 

AQUIFER A: 
INCLUDES 

FORMATIONS 

2.6 

2.6 

0 

0 

5.2 

17 

AQUIFER B: 
INCLUDES 

FORMATIONS 

• AQUil-'ER C: 
INCLUDES 

FORMATIONS 

I 

Reference(s') Pioneer. 1995a 
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SI Data Summary Site Name Carpgnter 

Site Name Carpenter and Snow Creek Mining Complex Site EPA Region_S_ Date 10/95 

12. Is ground water from multiple wells blended prior to distribution? 
_ Y e s J L N o Referencefs) Pioneer. 1995a 

13. Is ground water blended with surface water? 
_ Y e s J L N o Referencefs) Pioneer. 1995a 

14. Distance from any incompletely contained source available to ground water to nearest drinking 
water well (HRS Section 3.3.1): 1.000 feet Referencefs") Pioneer. 1995c 

Briefly describe: There is a well located 1-000 feet from the Silver Dvke Adit Site. 

15. Briefly describe standby drinking water wells within 4 miles of sources at the site: 

None ; 

Referencers") Pioneer. 1995a ; 

16. Using Table GW-2, summarize ground water analytical results for all sampling investigations. 
Include and identify background ground water sample results. (See Report) 

17. Ground water resources with 4 miles of site sources (HRS Section 3.3.3): 
_ Irrigation (5-acre minimum) of commercial food or commercial forage crops 
_ Commercial livestock watering 
_ Ingredient in commercial food preparation 
_ Supply for commercial aquaculture 
_ Supply for major or designated water recreation area, excluding drinking water use 
_ Water usable for drinking water but no drinking water wells are within 4 miles 
X None ofthe above 

Reference(s') Pioneer. 1995a : 

18. Wellhead protection area (WHPA) within 4 miles of site sources (HRS Section 3.3,4): 
_ Source with non-zero containment factor value lies within or above WHPA 

- _ Observed ground water contamination attributable to site source(s) lies within WHPA 
_ WHPA lies within 4 miles of site sources 
X N o n e 

Reference(s') Pioneer. 1995a 

Additional ground water pathway description: 
None • ^ 

Reference(s)__ • • 

B-8 
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SI Data Summary Site Name Carpenter 

•<siffi Name Carpenter and Snow Creek Mining Complex Site EPA Region_S_ Date 10/95 

SURFACE WATER INFORMATION 

Complete this section ofthe data summary for each watershed if there are multiple watersheds. 
Photocopy this page if necessary. 

1. Describe surface water migration path from site sources to at least 15 miles downstream. Attach 
a sketch of the surface water migration route. 

Carpenter Creek is the primary drainage flowing northeast to the we.st and then southwest. It is 
approximateiv five miles from the headwaters of Carpenter Creek to the confluence with Belt Creek-
Belt Creek flows into the Missouri River 70 miles downstream. 

Reference(s) Pioneer. 1995a ] • 

2. Is surface water contaminated? 
JLYes _ N o _ Uncertain but likely _ Uncertain but not likely 
_ Additional sampling required 
Is analytical evidence available? J L Yes _ No Reference(s) Pioneer. 1995b 

3. Is surface water contamination attributable to the site? 
J L Yes _ No _ Additional sampling required Reference(s) Pioneer. 1995b 

4. Floodplain category in which site sources are located (check all that apply): 

X 1-year _ 10-year _ 100-year _ 500-year None Reference(s) Pioneer. 1995d 

5. Describe flood containment for each source (HRS Section 4.1.2.1.2.2): 

Source #1 Silver Dvke Tailings Flood containment None Source #2 Carpenter Creek Tailings Flood containnient None 
Source #3 See #14 Flood containment 
Source # \ Flood containment 
Source #_ ; . Flood containment 
Source # Flood containment 
Source # Flood containment 

Referencefs) Pioneer. 1995a 

6. Shortest overland distance to surface water from any source (HRS Section 4.1.2.1.2.1.3): 
jQ feet ReferenceCs') Pioneer. 1995a 

7. Size ofdrainage area (HRS Section 4.4.3•>: 5.000 Acres Referencefs) Pioneer. 1995a 
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SI Data Summary Site Name Carpenter 

Site Name Carpenter and Snow Creek Mining Complex Site EPA Region_5_ Date 10/95 

8. Describe predominant soil group within the drainage area (HRS Section 4.1.2.1.2.1.2). 

Floodplains - fluvents and borolls: hillsides - aquic cryoboralfs • 

Referencefs) Pioneer. 1995a 

9. 2-year 24-hour rainfall (HRS Section 4.1.2.1.2.1.2): 
2.2 inches 

10. Elevation ofthe bottom of nearest surface water body: 
Unknown feet above sea level 

11. Elevation of top of uppermost aquifer: 
Unknown feet above sea level 

Reference(s) Pioneer. 1995a 

Reference(s)_ 

Reference(s)_ 

12. Predominant type of water body between probable point of entry to surface water and nearest 
drinking water intake: JL River _Lake Referencefs) Pioneer. 1995a 

13. Identify all drinking water intakes, fisheries, and sensitive environments within 15 miles 
downstream. 

TARGET 
NAME/IYPE 

Belt Creek/ 
Drinking Water 

Belt Creek 

Carpenter Creek 

WAIER 
BODY 
TYPE 

River 

River 

River 

DISTANCE 
FROM PPE 

10 

5 

0 

FLOW 
(CFS) 

125 

125 

7.5 

TARGET 
CHARACTERISTICS 

2.6 

Fishery (43 lbs./year) 

Wetland (0.5 mile) 

TARGET I 
SAMPLED? j 

No 1 

Yes 

Yes 

If target is a drinking water intake, provide number of people served by intake. 
If target is a fishery, provide species and annual production of human food chain organisms 
(pounds per year). 
If target is a wetland, specify wetland frontage (in miles). Attach calculation pages. 

Reference(s) Pioneer. 1995c 
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SI Data Summairy Site Name Carpenter 

Site Name Carpenter and Snow Creek Mining Complex Site EPA Region_8_ Date 10/95 

14. Is surface water drinking water blended prior to distribution? 
. _ Yes J L No Referencers;^ Pioneer. 1995a 

15. Describe any standby drinking water intakes within 15 miles downstream. 

None " • 

Reference(s') Pioneer. 1995a . ^ 

16. Surface water resources within 15 miles downstream (HRS Section 4.1.2.3.3): 
X Irrigation (5-acre minimum) of commercial food or commercial forage crops 

J L Commercial livestock watering 
_ Ingredient in commercial food preparation 
J L Major or designated water recreation area, excluding drinking water use 
_ Water designated by the state for drinking water use but is not currently used 
_ Water usable for drinking water but no drinking water intakes within 15 miles downstream 
_ None of the above 

ReferenceCs) Pioneer. 1995a • " • 

17. Using Table SW-1, summarize surface water analytical results for all sampling investigations. 
Include and identify background sample results. (See Report) 

B-11 



SI Data Summary Site Name Carpenter 

Site Name Carpenter and Snow Creek Mining Complex Site EPA Region_S_ Date 10/95 

SOIL INFOR]VL\TION 

1. Is surficial or soil contamination present at the site? 
X Yes _ No _ Uncertain but likely _ Uncertain but not likely 

_ Additional sampling required 
Is analytical evidence available? J L Yes _ No Reference(s) Pioneer. 1995b 

2. Is surficial or soil contamination attributable to the site? 
X (at sources'! Yes _ No _ Additional sampling required Reference(s) Pioneer. 1995b 

3. Is surficial contamination on the property and within 200 feet of a residence, school, daycare 
center, or workplace? 
_ Yes J L No _ Uncertain but likely _ Uncertain but not likely 
_ Additional sampling required 
Is analytical evidence available? _ Yes _ No Reference(s) 

4. Total area of surficial contamination (HRS Section 5.2.1,2): 
103.875 square feet Reference(s) 

5. Attractiveness/accessibility ofthe areas ofobserved contamination (HRS Section 5.2.1.1). Check 
all that apply: 
_ Designated recreational area 
_ Used regularly, or accessible and unique recreational area 
J L Moderately accessible with some use 
_ Slightly accessible with some use 
_ Accessible with no use 
_ Inaccessible with some use 
_ Inaccessible with no use 

Reference(s) Pioneer. 1993a ^ ; 

6. Using Table SE-1, summarize analytical results detecting surficial contamination within 200 feet 
of a residence, school, daycare center, or workplace. Include and identify background sample 
results. (See Report) 

7. Using Table SE-2, summarize analytical results detecting surficial contamination within the 
boundary of a resource or a terrestrial sensitive environment. Include and identify background 
sample results if not listed in Table SE-1. (See Report) 

8. Population within 1-mile travel distance from site. Do not include populations from Table SE-1. 
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Site Name Carpenter and Snow Creek Mining Complex Site EPA Region_S_ Date 10/95 

DISTANCE FROM SITE SOURCES 

1/4 mile or less 

>l/4tol/2mile 

1 >l/2 to 1 mile 

POPULATION 

2.6 

2.6 

0 

Reference/s') Pioneer. 1995a 
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SI Data Summary Site Name Carpenter 

Site Name Carpenter and Snow Creek Mining Complex Site EPA Region_8_ Date 10/95 

AIR INFORMATION 

1, Is air contamination present at the site? 
_ Yes _ No _ Uncertain but likely 
_ Additional sampling required 
Is analytical evidence available? _ Yes JL No 

X Uncertain but not likely 

Reference(s)_ 

2, Is air contamination attributable to the site? 
_ Yes _ No _ Additional sampling required Reference(s)_ 

3, Are populations, sensitive environments, or wetlands exposed to airborne hazardous substances 
released from the site? 
_ Yes _ No _ Uncertain but likely JL Uncertain but not likely 
_ Additional sampling required 
Is analytical evidence available? _ Yes JL No Reference(s) 

4, Evidence of biogas release from any of the following source types at the site: 
_ Below-ground containers or tanks _ Landfill _ Buried surface impoundment 
Reference(s) 

5, Particulate migration potential factor value: (HRS Figure 6-2) 

6, Particulate mobility factor value: (HRS Figure 6-3) 

7, Distance from any incompletely contained source to nearest residence or regularly occupied 
area: 0.3 miles Reference(s) Pioneer. 1995c ] '. 

8. Population within 4 miles of site sources 

DISTANCE FROM SITH SOURCES 

0 (within site sources) 

1/4 mile or less 

>l/4tol/2mile' 

>l/2to Imile 

>1 to 2 miles 

>2 to 3 miles 

>3 to 4 miles 

-

POPULATION 

0 1 
2.6 1 

2.6 1 
0 

33.4 

54 

10.3 1 

Reference(s') Pioneer. 1995a 
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Site Name Carpenter and Snow Creek Mining Coiriplex Site EPA Region_8_ Date lQ/95 

9. Resources within 1/2 mile of site sources (HRS Section 6.3.3): 
_ Commercial agriculture 
_ Commercial silviculture 
_ Major or designated recreation area 
X None of the above 

Reference(s)_ 

10. Sensitive environments and wetlands within 4 miles ofthe site. 

1 ~"—~~~ 
NAME/DESCRIPTION/LOCATION 

OF SENSniVH ENVIRONMENT 
OR WETLAND 

Wetland 

• 

DISTANCE 
FROM SITE 

(MILES) 

0 

TYPE OF 
SENSiilVE 

ENVIRONMENT 

Wetland 

WETLAND 
SIZE 

1 (ACRES) 

19 

Reference(s) Pioneer. 1995 

11. Using Table Air-1, summarize air analytical results for all sampling investigations. Include and 
identify background sample results. (See Report) 
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SI Data Summary Site Name Carpenter 

Site Name Carpenter and Snow Creek Mining Complex Site EPA Region_&_ Date 10/95 ^ 

ADDITIONAL INFORMATION AND COMMENTS 

The two sources listed appear to be significantly impacting the Carpenter Creek drainage. There are 
other mines in the Carpenter and Snow Creek Mining Complex that could create a more significant 
impact if. for example, a flood event occurred. , 

Pioneer. 1995a. Draft Site History Report for the Carpenter and Snow Creek Mining Complex Site. 
June 1995. . .. 
Pioneer. 1995b. Draft Analytical Results Report for the Carpenter and Snow Creek Mining Complex 
Site. August 1995. ' 
Pioneer. 1995c. Draft Sampling Activities Report for the Carpenter and Snow Creek Mining 
Complex Site. August 1995. , [ 
Pioneer. 1995d. Draft Final Site Investigation Report for the Carpenter and Snow Creek Mining 
Complex Site. 
Pioneer. 1993a. Hazardous Materials Inventory Site Investigation Log Sheet for the Carpenter Creek 
Tailings Site. , , 
Pioneer. 1993b. Hazardous Materials Inventory Site Investigation Log Sheet for the Silver Dyke 
Tailings Site. \ \ 

Reference(s)_ 

B-16 



APPENDIX H 

LABORATORY ANALYTICAL DATA FORMS 

LAB SAMPLE NUMBERS SAMPLE NUMBER 

>.'fHCZ9° 
MHCZ97 
MHCZ95 
MHCZ93 
MHCZ91 ' 
MHCZ89 • 
MHCZ87 
MHCZ85 . 
MHDA05 , 
MHDA04 

MHDAOO 
MHCZ98 
MHCZ96 -
MHCZ94 
MHCZ92 
.MHCZ90 
MHCZ88 
MHCZ86 

MHDA20 
MHDA02 
MHDA16 
MHDAIl 
MHDA03 
MHDA09 
MHDA19 

MHDAOl 
MHDA14 
MHDA15 • 
MHDAIO. 
MHDAi2 
MHDA13 
MHDA17 
MHDA18 
MHDA06 
MHDA07 
MHDA08 

CC-SW-1 
CC-SW-2 
CC-SW-3 
CC-SW-4 
CC-SW-5 

. CC-SW-6 
CC-SW-7 
CC-SW-8 
CC-SW-9 
CC-SW-10 • 

. CC-SD-1 • • 
CC-SD-2 
CC-SD-3 
CC-SD-4 
CC-SD-5 
CC-SD-6 
CC-SD-7 '' •: 
CC-SD-8 

CC-GW-1 
CC-GW-2 
CC-GW-4 
CC-GW-5 

. • CC-GW-6 -
CC-GW-7 . 
CC-GW-8 

CC-SS-1 
.CC-SS-2 
CC-SS-3 
CC-SS-4 
CC-SS-6 
CC-SS-7 
CC-SS-8 
CC-SS-9 • • 
CC-SS-10 
CC-SS-11 
CC-SS-12 



U.S. EPA CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No, 

Contract: 68D3 0049_ 

23851 SAS No.: 

MHCZ85 

SDG No.: MHCZ85 

Lab Sample ID: MHCZ85 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0,0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

:olor Before: 

:olor After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

130 
45.9 
2.3 
106 

0.50 
3.1 

29100 
2.8 
4.3 

14.2 
154 
3.0 

8220 
48.8 
0.10 
14.2 
1060 
2.9 
2.2 

2530 
3.3 
4.8 
127 

C 

B 
U 
U 
B 
U 
U 

U 
U 
B 

U 
U 
u 
U 
U 
B 
U 
B 

Q M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 

P 
P 
P 
P 
P 
P 
P 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts 

FORM I - IN ILM03.0 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Lab Name : QUANTERRA_MO ' 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No. : 

MHCZ87 

SDG No.: MHCZ85 ?^"-7 

Lab Sample ID: MHCZ87 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight) :' UG/L_ 

Color Before: 

Color After: 

Comments: 

CAS. No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 . 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte 

Aluminum 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 
Cyanide 

Concentration 

72.5 
45.9 
2.3 

89.0 
-0.50 
3.1 

20900 
2.8 
4.3 
15.3 
98.2 
2.4 

5720 
108 
0.10 
14.2 
1060 
2.9 
2.2 

1580 
3.3 
5.5 
215 

Clarity Before: CLE? 

C 

B 
U 
U 
B 
U 
U 

U 
U 
B 
B 
B 

U 
U 
u 
u 
u 
B 
U 
B 

LR 

Q M 

P~ 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P~ 
CV 
P 
P 
p 
p 
p~ 
p 
p 
p 
NR 

Texture: 

Clarity After: CLEAR_ Art ifacts: 

• 

FC RM I - IN ILM03 .0 
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U.S. EPA CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO, 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No. 

Contract: 6 8D3 0049_ 

23851 SAS No.: 

MHCZ8 9 

SDG No.: MHCZ85 

Lab Sample ID: MHCZ89 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 
Cyanide 

Concentration 

74.0 
45.9 
2.3 
103 
0.50 
3.1 

21400 
2.8 
4.3 
7,5 
94.7 
1.2 

^930 
44.5 
0.10 
14.2 
1060 
2.9 
2.2 
1510 
3.3 
3.8 
75.0 

Clarity Before: CLEJP 

C 

B 
U 
U 
B 
U 
U 

U 
U 
B 
B 
U 

U 
U 
U 
U 
U 
B 
U 
U 

LR 

Q M 

P~ 
P 
P 
P~ 
P 
P 
P 
P 
P 
P 
P~ 
P 
P 

^ 
P 
P 
P 
P~ 
P 
P 
P 
P 
NR 

Texture: 

Clarity After: CLEAR_ Art ifacts: 

FC )RM I - IN ILM03 .0 

0000005 



U.S. EPA - CLP 

EPA SAMPLE NO, 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO . Contract: 68D30049_ 

Lab Code: ITMO Case No,: 23851 SAS No.: 

MHCZ91 

SDG No.: MHCZ85 
S C^ -5 

Lab Sample ID: MHCZ91 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

rolor Before: 

3olor After: 

Zomments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 
Cyanide 

Concentration 

44.8 
45.9 
2.3 
27.5 
0.50 
3.9 

17600 
2.8 
4.3 
58.9 
101 
12.5 
5410 
485 
0.10 
14.2 
1060 
2.9 
2.2 
2400 
3.3 
3.8 
1010 

C 

B 
U 
U 
B 
U 
B 

U 
U 

U 
U 
u 
U 
U 
B 
U 
U 

Q M 

P~ 
P 
P 
P 
P 
P 
P 
P 
P~ 
P 
P~ 
P 
P 
P~ 
CV 
p 
p 
p~ 
p 
p 
p 
p 
p 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts 

FORM I - IN ILM03.0 

0000006 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO, 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No.: 

MHCZ93 

5U,' 
SDG No.: MHCZ85 

Lab Sample ID: MHCZ93 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

olor Before: 

olor After: 

omments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte 

Aluminum 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

86.5 
45.9 
2.3 

32.5 
0.50 
7.7 

22100 
2.8 
4.3 
94.2 
185 

22.8 
6850 
763 
0.10 
14.2 
1060 
2.9 
2.2 

3010 
3.3 
3.8 
1470 

Clarity Before: CLE? 

C 

B 
U 
U 
B 
U 

U 
U 

U 
u 
u 
U 
U 
B 
U 
U 

LR 

Q 

. 

M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P~ 
CV 
P 
P 
P 
P 
P 
P~ 
P 
P 
NR 

Texture: 

Clarity After: CLEAR Art .if acts: 

FC )RM I - IN , .1 ILM03 ,0 

0000007 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Lab Name: QUANTERRA_MO ' 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No.: 

MHCZ95 

,Cv^ 

SDG No.: MHCZ85 

Lab Sample ID: MHCZ95 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before 

Color After: 

Comments: 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 

7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

57.4 
45.9 
2.3 
14.8 
0.50 
3.1 

15400 
2.8 
4.3 
8.3 
116 
1.9 

5190 
23.5 
0.10 
14.2 
1060 
2.9 
2.2 

1880 
3.3 
3.8 
575 

C 

B 
U 
U 
B 
U 
U 

U 
U 
B 

B 

U 
U 
U 
U 
U 
B 
U 
U 

Q M 

P~ 
P 
P 
P 
P 
P 
P 
P~ 
P 
P 
P 
P 
P~ 
P~ 
CV 
p 
p 
p 
p 
p~ 
p 
p 
p 
NR 

Texture: 

Artifacts; 

FORM I IN ILM03.0 

0000008 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO, 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No. 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Contract: 68D30049_ 

23851 SAS No.: 

MHCZ97 

SDG No, MHCZ85 

Lab Sample ID: MHCZ97 

Date Received: 08/04/95 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 
Cyanide 

Concentration 

91.3 
45.9 
2.3 

31.0 
0.50 
9.8 

18800 
2.8 
4.3 
109 
151 

24.1 
5510 
911 

0.10 
14.2 
1060 
2.9 
2.2 

2670 
3.3 
3.8 
1480 

C 

B 
U 
U 
B 
U 

U 
U 

U 
U 
u 
u 
U 
B 
U 
U 

Q M 

P 
P 
P 
P 
P 
P 
P~ 
P 
P~ 
P 
P~ 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts 

FORM I - IN ILM03.0 

0000009 



U.S. EPA - CLP 

Lab Name: QUANTERRA_MO_ 

Lab Code: ITMO 

INORGANIC ANALYSES DATA SHEET 

• :• • . Contract: 68D30049_ 

Case No.: 23851 SAS No.: ' ^ _ _ 

EPA SAMPLE NO. 

MHCZ99 

SDG No.: MHCZ85 

Lab Sample ID: MHCZ99 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-.5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium' 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 
Cyanide 

Concentration 

32.6 
45.9 
2.3 
16.1 
0.50 
3.1 

9660 
2.8 
4.3 

12.3 
50.6 
1.2 

3470 
4.7 
0.10 
14.2 
1060 
2.9 
2.2 

1560 
3.3 
3.8 
9.7 

Clarity Before: CLEA 

C 

B 
U 
U 
B 
U 
U 

U 
U 
B 
B 
U 
B 
B 
U 
U 
U 
U 
U 
B 
U 
U 
B 

LR 

Q M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

Texture: 

Clarity After: CLEAR_ . Art ifacts: 

FC RM I - IN ILM03.0 

0000010 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Lab Name:. QUANTERRA_MO ' 
I 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No.: 

MHDA0 5 

SDG No,: MHCZ85 

Lab Sample ID: MHDA05 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): ' LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight):,UG/L 

Color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7-
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 
Cyanide 

Concentration 

30.1 
45.9 
2.3 
3.6 
0.54 
3.1 
2050 
2.8 
4.3 
7.8 

44.2 
1.2 
400 
3.5 
0.10 
14.2 
1060 
3.9 
2.2 
408 
4.5 
3.8 

, 9.4 

C 

B 
U 
U 
B 
B 
U 
B 
U 
U 
B 
B 
U 
B 
B 
U 
U 
U 
B 
U 
B 
B 
U 
B 

Q 

. 

••'., 

M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

COLORLESS 

COLORLESS 

Cla:rity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts 

FORM I IN ILM03.0 

0000014 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO, 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No.: SDG No.: MHCZ85 
3L<J 

Lab Sample ID: MHDA04 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

lolor Before; 

:olor After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony_ 
Arsenic 
Barium . 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 
Cyanide 

Concentration 

32.9 
45.9 
2.3 
3.1 

0.50 
3.1 

2190 
2.8 
4.3 
7.7 

42.2 
1.2 
396 
3.5 

0.10 
14.2 
1060 
2.9 
2.2 
413 
3.3 
3.8 

11.9 

C 

B 
U 
U 
B 
U 
U 
B 
U 
U 
B 
B 
U 
B 
B 
U 
U 
U 
U 
U 
B 
U 
U 
B 

Q M 

P~ 
P~ 
P 
P 
P 
P 
P 
P~ 
P 
P 
P~ 
P 
P 
P~ 
CV 
p 
p 
p 
p 
p 
p 
p~ 
p 
NR 

COLORLESS 

COLORLESS 

Clarity Before: cnjEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts 

FORM I - IN ILM03.0 

0000013 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EP.\ SAMPLE NO, 

Lab Name: QUANTERRA_MO . 

Lab Code: ITMO Case No,: 23851 

Contract: 68D30049_ 

SAS No.: 

MHCZ9B 

SDG No,: MHCZ8S 

Lab Sample ID: MHCZ9a 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _71.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No, 

7429 
7440 
7440 
7440 
7440 
7440 
7440 
7440-
7440-
7440-
7439-
7439-
7439-
7439-
7439-
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

-90-5 
-36-0 
-38-2 
-39-3 
-41-7 
-43-9 
-70-2 
-47-3 
-48-4 
-50-8 
-89-6 
-92-1 
•95-4 
-96-5 
-97-6 
-02-0 
-09-7 
•49-2 
22-4 
23-5 
28-0 
62-2 
6 6 - 6 

Color Before: BROWN__ 

Color After: YELLOW_ 

Comments: 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium__ 
Beryllium 
Cadmium 
Calcium 
Chromium_ 
Cobalt . 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium t 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

48000 
7700 
3700 
5080 
0.07 
13.9 
2500 
0.82 
49.5 
102 

0.93 
43.5 
2430 

N* 

Clarity Before; 

Clarity After: 

M 

P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
CV 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P 

Texture: 

Artifacts 

MEDIUM 

FORM I - IN ILM03.0 

RESUBMITTED DATA 

0 0 0 0 0 1 0 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
E?.̂  SAMPLE NO. 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No.: 

MHDAOO 

SDG No.: MHC28 6 
D -

Lab Sample ID: MHDAOO 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _78.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

• 

Color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 . 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

BROWN 

YELLOW 

Analyte 

Aluminum_ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

, Clarit 

Clarit 

Concentration 

10900 
11.7 
5.9 

93.6 
0.72 
1.3 

4660 
29.5 
11.9 
18.0 

27300 
45.1 
6900 
289 

• 0.06 
12.6 
1180 
0.87 
1.8 
158 

0.84 
84.5 
96.3 

y Before: 

C 

u 

B 

B 

U 

B 
B 
B 
B 
U 

y After: 

Q 

* 

N* 
• 
* 

M 

P 
P 
P 
P 
P 
P 
P 
P 
P~ 
P 
P 
P 
P 
P 
CV 
p 
p 
p 
p 
p 
p 
p 
p_ 

• 

Texture: MEDIL̂ M 

Art ifacts: 

FO RM I - IN ILM03.0 

RESUBMITTED DATA 

0000011 
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U.S'. EPA - CLP 

INORGANIC ̂ ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Lab Name: QUANTERRA MO ' 

Lab Code: ITMO Case No.: 23 851 

Contract: 68D3 004 9_ 

SAS No.: 

MHCZ96 

SDG No.: MHC 

Lab Sample ID: MHCZ96 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW' 

% Solids: _53.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

• •• 

Color Before: 

Color After:. 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 •• 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-5 
7439-92-1 
7439-95-4 
7439-95-5 
7439-97-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 . 
7440-23-5 
7440-28-0 
7440-52-2 
7440-56-5 

-

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium_ 
Zinc 

BROWN Clarit 

YELLOW Clarit 

Concentration 

11200 
.14.5 
42.5 
484 
2.0 

24.2 
4500 
30.2 
21.4 
72.0 
30100 
363 
^150 
6000 
0.08 
53.8 
1800 
0.92 
13.4 
115 
1.0 

32.8 
4280 

y Before: 

C 

u 

u 

I 
6 

y After: 

Q . 

* 

N* 

* • 

M 

P~ 
P~ 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
o7 
P 
P 
P 
P 
P 
P 
P 
P_ 

Texture: MEDIL'M 

Art ifacts: 
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0000009 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO, 

Lab Name: QUANTERRA MO 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No.: 

MHC294 

SIT' 
SDG No.: MHC25 6 

Lab Sample ID: MHCZ94 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _78.1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

• 

color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-52-2 
7440-56-6 

BROWN 

YELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium' 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Clarit 

Clarit 

Concentration 

9450 
11.8 
31.6 
150 
1.9 

18.9 
2980 
21.8 
22.6 
334 

30800 
1030 
5900 
5430 
0.06 
42.0 
1870 
0.74 
7.8 
110 

0.85 
57.4 
2760 

y Before: 

C 

u 

B 

u 

y After: 

Q 

* 

N* 
* 
* 

M 

'p-
P~ 
P~ 
P~ 
P 
P 
P~ 
P~ 
P 
P 
P~ 
P~ 
P~ 
P~ 
CV 

P 
p~ 
p 
p~ 
p~ 
p~ 
p 
p_ 

Texture: MEDIUM 

Art ifacts: 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO, 

Lab Name: QUANTERRA MO 

Lab Code: ITMO Case No;: 23851 

Contract: 68D30049_ 

. SAS No.: 
^ I T ^ 

SDG No.: MHCZ86 

Lab Sample ID: MHCZ92 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _78.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Before: 

Color After: . 

Comments: 

CAS No. 

7429-90-5 
7440-35-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-5 
7439-92-1 
7439-95-4 
7439-96-5 
7439T97-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium • 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

BROWN Clarit 

YELLOW Clarit 

Concentration 

6110 
11.7 
35.6 
538 
1.3 

15.1 
3910 
37.2 
17.5 
2350 
56800 
4450 
4330 
4020 
0.06 
15.0 
1890 
0 .74 
27.8 
139 

0.84 
160 

1990 

y Before: 

C 

U 

u 

u 

B 
U 

y After: 

Q 

* 

N* 
- * 

M. 

P-
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P~ 
P 
P 
P 
P 
P 
P_ 

Tex 

Art 

ture: MEDIUM 
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U.S. EPA - CLP 

Lab Name: QUANTERRA_MO_ 

Lab Code: ITMO 

INORGANIC ANALYSES DATA SHEET 

- Contract: 68D30049_ 

Case No.: 23851 SAS No.: 

EPA SAMPLE NO, 

MHCZ90 

SDG No.: MHCZ86 
0-

Lab Sample ID: MHCZ90 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _78,4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

-

Color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

BROWN 

YELLOW 

Analyte 

Aluminum 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Clarit 

Clarit 

Concentration 

7100 
11.7 
12.9 
963 
0.64 
4.3 
2180 
16.1 
84.8 
28.3 

26600 
507 

4910 
1920 
0.06 
17.8 
1390 
0.74 
5.9 
76.3 
0.91 
14.7 
774 

:y Before: 

C 

U 

B 

U 

U 

I 
B 

:v After: 

Q 

• 

N* 

* 

M 

P" 
P~ 
P 
P 
P~ 
P 
P 
P~ 
P 
P 
P 
P 
P~ 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P_ 

1 

a 

; 

I 

. ' 
' 

' • 

X 

M 

,1 

i 
^ 

_ 

Texture: MEDIUM 

Art .if acts: 

• 

• 
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Lab Name: QUANTERRA_MO_ 

Lab Code: ITMO 

U.S. EPA - CL? 

• : . 1 

. INORGANIC ANALYSES DATA• SHEET 

^ • ' - , • • • • ' Contract: 68D30b49_ 

Case No.:..23851 'SAS No.:' 

EPA SAMPLE NO, 

SDG No.: MHCZaS 
t.0-"/ 

Lab Sample ID: MHCZ88 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): •• LOW 

% Solids: _72.0 

. Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 . 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-52-2. 
7440-56-5 

BROWN 

YELLOW 

Analyte 

Aluminum_ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver ~| 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 

Clarit 

• Clarit 

Concentration 

6950 
1 12.8 

48.9 
1 1950 

0.64 
7.3 

2100 
17.1 
10.5 

. 34.0 
34800 

969 
^290 

13900 
0.07 
23.7 
1720 
0,8l| 
17.4! 
53.3i 
i.el 

• 14.71 
1570 

I 

y Before: 

C 

U 

B 

B 

ij 

ui 

B 

y After: 

Q' 

* 

N* 
* 

M 

P~ 
P 

P 
P 
P.-
P 
P 
P-
P 
P 
P~ 
P 
P 
P 
CV 
P 
P 
P 
P 
P 
P 
P 
P_ 

Tex 

Art 

.ture: MEDIUM 

ifacts: 

- " • 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO, 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No, 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: 68.4 

Contract: 68D30049_ 

23851 SAS No.: 

MHCZS6 

SDG No.: MHCZ8 : 8 5 
' U 

Lab Sample ID: MHCZ86 

Date Received: 08/04/95 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 

Concentration 

^890 
13.4 
24.6 
567 

0.86 
6.3 

6950 
28.4 
10.3 
310 

28700 
782 
5430 
2000 
0.07 
19.6 
1880 
0.85 
9.5 
123 

0.96 
65.1 
1100 

C 

U 

B 

B 

U 

U 

B 
U 

Q 

* 

N* 

* 

M 

P-
P 
P 
P 
P 
P~ 
P 
P~ 
P 
P 
P~ 
P~ 
P 
P~ 
CV 
P_ 
P 
P 
P 
P~ 
P 
P 
P 

BROWN 

YELLOW 

Clarity Before; 

Clarity After: 

Texture: 

Artifacts: 

MEDIUM 

FORM I IN ILM03.0 

RESUBMITTE.D DAT^. 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA MO Contract: 68D3 0049_ 

Lab Code: ITMO Case No.: 23851 SAS No.: 

MHDA20 

(S-Co 
SDG No.: MHCZ85 

Lab Sample ID: MHDA20 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): ' LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before; 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
[7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
17439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic . 
Barium 
Beryllium" 
Cadmium 
Calciiuiir. 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
^Magnesium 
Manganese 
Mercury 
Nickel 
:Potaasium: 
JTfalpnium-
Sil3cer 
Sbdlum-^ 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

96.2 
1 45.9 

2.3 
1 69.2 
1 0.50 

3.1 
3510 
2.8 
4.3 
9.0 
97.3 
19.5 
1280 
3.7 
0.10 
14.2 
1060 
2.9 
2.2 
651 
3.3 
3.8 
28.5 

C 

B 
u 
u 
B 
U 
u 
B 
U 
U 
B 
B 
B 
B 
U 
U 
U 
U 
U 
B 
U 
U 

.Q 

. 

M 

P" 
P • 

P-
P • 

P 
P 
P~ 
P 
P 
P . 
.P 
p ! 
p 
CV 
P ' 
P 
P 
p 
p 
p 
p 
p 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR__ 

Texture: 

Artifacts 

FORM I IN ILM03.0 
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U.S. EPA CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO _ ^ 

Lab Code: ITMO Case No. 

Contract: 68D30049_ 

23851 SAS No.: 

MHDA02 

SDG No, 
<^U) 

MHCZ85 

Lab Sample ID: MHDA02 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

COLORLESS 

COLORLESS 

Analyte 

Aluminum_^' 
Antimony_> 
Arsenic v 
Barium -' 
Beryllium 
Cadmium •> 
Calcium 
Chromium -' 
C o b a l t •-•• 
Copper / 
Iron •̂ 
Lead / 
Magnesium 
Manganese 
Mercury ̂  
Nickel . 
Potassium 
Selenium_ 
Silver , ^ 
Sodium 
Thallium__r 
Vanadium 
Zinc 
Cyanide 

Concentration 

32.7 
45.9 
2.3 

28.9 
0.50 
3.1 

48300 
2.8 
4.3 

24.8 
283 
2.3 

^590 
>' 11.2 

0.10 
14.2 
1060 
2.9 
2.2 
3660 
3.3 
4.1 
70.0 

Clarity Before: CLE; 

C 

B 
U 
U 
B 
U 
U 

U 
U 
B 

B 

U 
U 
U 
U 
U 
B 
U 
B 

^ 

Q M 

P-
P~ 
P 
P 
P 
P 
P 
P~ 
P 
P 
P 
P~ 
P~ 
P~ 
CV 
P 
p 
p~ 
p 
p 
p 
p 
p 
NR 

Texture: 

Clarity After: CLEAR_ Art .ifacts: 

FC IRM I - IN ILM03.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No.: 

MHDA16 

SDG No.: MHCZ85 

Lab Sample ID:.MHDA16 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before; 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 
Cyanide 

Concentration 

142 
45.9 
2.3 
6.6 

0.50 
3.1 

18100 
2.8 
4.3 

12.1 
978 
2.6 

3930 
189 

0.10 
14.2 
1060 
2.9 
2.2 

1690 
3.3 
3.8 
464 

C 

B 
U 
U 
B 
U 
U 

tJ 
U 
B 

B 
B 

U 
U 
U 
U 
U 
B 
U 
U 

Q M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 
P 
P 
p 
p 
p 
p 
p 
p 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR 

Texture: 

Artifacts 

FORM I IN IL.M03 . 0 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No.: 

MHDAIl 

SDG No.: MHCZ ̂- ' 
uj -b 

Lab Sample ID: MHDAIl 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

55.3 
45.9 
2.3 
8.1 
0.50 
3.1 
9940 
2.8 
4.3 
8.7 
109 
1.2 
2390 
25.0 
0.10 
14.2 
1060 
2.9 
2.2 
1170 
3.3 
4.0 
9.1 

C 

B 
U 
U 
B 
U 
U 

U 
U 
B 

U 
B 

U 
U 
U 
u 
u 
B 
U 
B 
B 

Q M 

P-
P~ 
P 
P~ 
P 
P 
P 
P~ 
P 
P~ 
P 
P 
P 
P~ 
CV 
p 
p~ 
p 
p 
p 
p 
p 
p 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts 

FORM I IN ILM03.0 
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Lab Name: QUANTERRA_MO_ 

Lab Code: ITMO 

U.S. EPA - CLP 

, 1 
INORGANIC ANALYSES DATA SHEET 

. Contract: 68D30049_ 

Case No.: 23851 SAS No.: 

EPA SAMPLE NO. 

MHDA03 

SDG No,: MHCZ85 
'6rL^' < 

Lab Sample ID: MHDA03 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before; 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

24.6 
45.9 
2.3 

23.3 
0.50 
3.1 

39200 
2.8 
4.3 
75.7 
323 
3.4 
5390 
13.9 
0.10 
14.2 
1060 
2.9 
2.2 

2950 
3.3 
7.2 

80.3 

C 

U 
U 
U 
B 
U 
U 

U 
U 

1 
u 
u 
u 
u 
u 
B 
U 
B 

Q M 

P~ 
P 
P 
P 
P 
P 
P 
P~ 
P 
P 
P 
P 
P 
P~ 
CV 
P 
P 
P 
P 
P 
P 
P 
P 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts; 

FORM I IN ILM03.0 

000001 



U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No. : 

MHDA09 

SDG No.: MHCZ85 
.dwC 

Lab Sample ID: MHDA09 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before; 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

411 
45.9 
2.3 

12.0 
0.50 
3.1 

14800 
2.8 
4.3 

16.4 
1290 
11.7 
4620 
111 

0.10 
14.2 
1060 
2.9 
2.2 

1850 
3.3 
5.5 
107 

C 

U 
U 
B 
U 
U 

U 
B 

B 

U 
U 
U 
U 
U 
B 
U 
B 

Q M 

P~ 
P~ 
P 
P 
P 
P 
P 
P~ 
P 
P~ 
P 
P~ 
P 
P~ 
CV 
P 
P 
P 
P~ 
P 
P 
P~ 
P 
NR 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts 

FORM I - IN ILM03.0 

0000015 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO Contract: 68D30049_ 

Lab Code: ITMO Case No.: 23851 SAS No.: 

EPA SAMPLE NO, 

MHDA19 

SDG No.: MHCZ85 

Lab Sample ID: MHDA19 

Date Received: 08/04/95 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: .0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6. 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium_ 
Zinc 
Cyanide 

Concentration 

2500 
45.9 
2.3 

21.0 
14.6 
50.6 

70800 
2.8 

39.2 
139 

4490 
180 

7580 
1540 
0.10 
28.9 
1650 
2.9 
2.2 

9630 
6.0 
8.1 

. 7040 

C 

U 
U 
B 

U 
B 

U 
B 
B 
U 
U 

B 
B 

Q M 

P 
P 
P 
P 
P 
P 
P 
P~ 
P 
P 
P 
P 
P~ 
P 
c:v 
p 
p 
p 
p 
p 
p 
p 
p 
NR 

Color Before: 

Color After: 

Comments: 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: 

Artifacts; 

FORM I - IN ILM03.'0 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
• EPA SAMPLE NO, 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No.: 

MHDAOl 

SDG No.: MHCZSS' 

Lab Sample ID: MHDAOl 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _31.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Before: 

Color After: 

Comments: 

CAS No, 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-95-5 
7439T97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-65-6 

BROWN 

YELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic "" 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Clarit 

Clarit 

Concentration 

1370 
29.2 
3.2 

44.5 
0.32 
2.9 

^250 
1.8 
2.7 

^8.4 
1690 
53.2 
969 
238 
6.16 
9.0 
849 
1.8 
2.5 
140 
2.1 
3.1 
156 

y Before: 

C 

U 
B 
B 
U 
B 

n 
u 

B 

u 
u 
B 
U 
B 
B 
U 
B 

y After: 
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N* 
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M 

P-
P 
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P 
P 
P 
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P 
P~ 
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P 
P 
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p 
p 
p 
p 
p 
p 
p~ 

Texture: MEDIUM 

Art ifacts: 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Lab Name: QUANTERRA_MO •' 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No.: 

MHDA14 

SDG. No. MHCZ86 

Lab Sample ID: MHDA14 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _93.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-35-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-52-2 
7440-56-6 

BROWN 

YELLOW 

Analyte 

Aluminum_ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium_ 
Zinc 

Clarit 

Clarit 

Concentration 

729 
49.2 
104 
15.0 
0.26 
6.5 

20400 
7.7 
4.6 

49.3 
1^7000 
2380 
455 
31.5 
0.07 
3.0 
1120 
0.62 
37.6 
77.2 
0.71 
4.1 
1120 

y Before: 

C 

0 
B 
B 

B 
U 

B 

B 
U 

U 

B-
U 
U 

y After: 

Q 
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P~ 
P 
P 
P 
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P 
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P 
P 
P 
P 
P 
P~ 
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P. 
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p 
p 
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p_ 

Texture: 

Artifacts 

MEDIUM 

, 

FO RM I - IN ILM03,0 

RESUBMITTED DATA 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO, 

Lab Name: QUANTERRA_Mo 

Lab Code: ITMO Case No.: 23851 

Contract: 58D30049_ 

SAS No.: 55-3 
SDG No.: MHCZa6 

Lab Sample ID: MHDA15 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _93.1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Before: 

Color After: 

Comments:. 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7. 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

BROWN 

YELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc -

Clarit 

Clarit 

Concentration 

3020 
35,5 
46.6 
45.6 
1.2 
6.7 
267 
2.2 
0.92 
89.5 

19000 
5270 
139 

14.3 
0.83 
3.1 
1500 
0.62 
51.0 
58.6 
0.71 
2.4 
1360 

y Before: 
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B 
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B 
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u 
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p 

Texture: MEDIUM 

Art ifacts: 

FC RM I - IN ILM03.0 
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• \J-:S-: EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
• EPA SAMPLE NO. 

Lab Name: QUANTERRA MO .. 

Lab Code: ITMO Case No.: 23851 

Contract: 68D3 0049_ 

SAS No. : ̂  

MHDAIO 

" ~ 5S-M 
SDG No.: MHCZSS 

Lab Sample ID: MHDAIO 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LQW 

% Solids: _81.5 . 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Before:' 

Color After: 

Comments: 

CAS.No. 

7429-90-5 
7440-36-0 
7440-3 8-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96.-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

BROWN • 

YELLOW 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
-Cadmium 
Calcium 
Chromium 
Cobalt^ 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium' 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Clarit 

Clarit 

Concentration 

6100 
11.2 
183 
121 

0.83 
2.3 

4150 
49.4 
15.8 
59.9 
50800 

177 
3820 
1050 
0.06 
48.5 
3040 
0.71 
9.3 
94.2 
1.0 

37.5 
472 

Y Before: 

C 

u 

B 

iJ 

B 
B 

y After: 

Q 

* 

N* 
; * • 
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M 

P 
P 
P 
P 
P 

I'P 
P 
P~ 
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P~ 
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P 
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P~ 
P~ 
P 
P 
P • 
P~ 

Texture: MEDIUM 

Art ifacts: 
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U.S. EPA CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO, 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No, 

Matri.x (soil/water) : SOIL_ 

Level (low/med): LOW 

• Contract: 58D30049_ 

23851 SAS No.: 

MHDA12 

SDG No. MHCZSS 

Lab Sample ID: MHDA12 

Date Received: 08/04/95 

% Solids; 91.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-5 
7439-92-1 
7439-95-4 
7439-96-5 
7439^97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-52-2 
7440-66-6 

Analyte 

Aluminum 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 

Concentration 

4060 
62.9 
280 

87.7 
0.64 
2.3 
899 

11.0 
2.7 
308 

42400 
5020 
1350 
108 

0,49 
5.0 

3100 
0.64 
125 
141 

0.72 
12.8 
472 

C 

B 

B 

B 

B 
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P~ 
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P 

I 

Color Before: BROWN_ 

Color After: YELLOW_ 

Comments: 

Clarity Before; 

Clarity After: 

Texture: 

Artifacts 

MEDIUM 

FORM I - IN ILM03.0 

RESUBMITTED DATA 
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U.S. EPA ••- CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Lab Name: QUANTERRA_MO__ 

Lab Code: ITMO Case No.: 23851 

Contract: S8D30049_ 

SAS, No , :. 

MHDA13 

SDG No., : MHCZSS 

Lab Sample'ID: MHDA13 • 

Date Received:- 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _91,8 

Concentration Units (ug/L or mg/kg dry weight) :.. MG/KG 

Color Before: 

Color After: 

Comments: 

CAS No, . 

7429-90-5 
7440-3 5-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9, 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-95-5 
7439-97-6 
7440-02-0 . 
7440-09-7 
7782-49-2 
7440-22-4 ; 
7440-23-5 
7440-28-0 
7440-52-2 
7440-56-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel ~" 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 

Concentration 

4^60 
18.1 
112 

57.3 
0.36 

!•. 7 
1490 
14 . 5 
4.5 
181 

48500 
1180 
•3150 
272 
2.8 
3.6 

2850 
0.63 
36.9 
89.2 
0.72 
13.2 
255 

. • . • • 1 

C 

B 

B 

B 

U. 

B 
U 

Q 
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. • 

. N*' 
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' 

M • 

P~ 
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P 
P 
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P 
P 
P 
CV 
P 
P 
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.P~ 
P~ 
P 
P 
P 

BROWN Clarity Before; 

YELLOW Clarity After: 

Texture: 

Artifacts 

MEDIUM 

FORM I - IN ILM03.0 

RESUBMITTED DATA 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO, 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No.: 23851 

Contract: 68D30049_ 

SAS No.: 

MHDA17 

SDG No.: MHCZSS 

Lab Sample ID: MHDA17 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _86.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No, 

7429-90-5 
7440-36-0 
7440-38-2 
7440-3 9-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02rO 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium' 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium' 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 

Concentration 

12000 
16,8 
24.9 
473 
0.94 
4.2 
2220 
9.5 
9.5 
304 

63500 
454 

11400 
320 

0.77 
7.3 

11400 
0.67 
5.4 
209 
0.77 
83.3 
1080 

C 

!B 

B 

B 

U 

B 
U 

Q 

* 

N* 
* 

M 

IP-
P~ 
P 
P 
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P 
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P~ 
crJ l 
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p 
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p 

Color Before: BROWN__ 

Color After: YELLOW_ 

Comments: 

Clarity Before; 

Clarity After: 

Texture: MEDIUM 

Artifacts: 

FORM I -IN ILM03,0 

RESUBMITTED DATA 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA__MO "'. • ' Contract: 68D30049_ 

Lab Code: ITMO Case No.: 23851 SAS No.: 

EPA SAMPLE NO, 

MHDAIS 

SDG No, : .-^ZB* 

Lab Sample ID: MHDAIS 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% solids: _92.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7440 
7439 
7439 
7439 
7439 

-90-5 
-35-0 
-38-2 
-39-3 
-41-7 
-43-9 
-70-2 
-47-3 
-48-4 
-50-8 
-89-6 
-92-1 
-95-4 
96-5 

Analyte Concentration 

7439 
7440-
7440-
7782-
7440-
7440-
7440-
7440-
7440-

-97 
-02-
-09-
-49-
-22-
-23-
-28-
-62-
•65-

-6 
-0 
-7 
-2 
-4 
-5 
-0 
-2 
-6 

Aluminum_ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper • . 
Iron 
Lead 
Magnesium 
Manganese 
Mercury-
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

^83 
82.1 
155 

24.2 
0.30 
40.5 
240 
(5.61 
3.3 
201 

20300 
2330 
102 

19.7 
0.40 
3.1 

1010 
0.63 
84.9 
51.2 
0.71 
0.82 
7690 

N* 
"* 

M 

P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
CV 
P_ 
P_ 
P 
P_ 
P_ 
P_ 
P_ 
P 

Color Before: BROWN 

Color After: YELLOW_ 

Comments: 

Clarity Before: 

Clarity After: 

Texture: MEDIUM 

Artifacts: 

FORM I - IN ILM03.Q 

RESUBMITTED DATA 

0000022 



U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Lab Name: QUANTERRA_MO . 

Lab Code: ITMO Case No.: 23 851 

Contract: 68D30049_ 

SAS No,: 

MHDA06 

SDG No.: MHCZas' 
"S-i 

Lab Sample ID: MHDA05 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _87.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper . 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

1 

Concentration 

2570 
10,7 
178 

24.0 
0.19 
8.0 
935 

17.0 
0.98 
63.7 
93900 
4050 
1330 
185 

0.30 
3.2 

1580 
0.66 
18.7 
74.4 
0.75 
4.8 
1780 

C 

B 

B 
B 

B 

U 

u 
u 
5 
u 
B 

Q 

' * 

N* 
• 
* 

M 

P 
P 
P 
P~ 
P 
P 
P 
P~ 
P 
P~ 
P 
P 
P 
P~ 
CV 
P 
P~ 
P 
P 
P~ 
P 
P 
P 

t 

Color Before: 

Color After: 

Comments: 

BROWN 

YELLOW 

Clarity Before 

Clarity After: 

Texture: MEDIUM 

Artifacts: 

FORM I - IN ILM03.0 

RESUBMITTED DATA 

0000013 



U.S. EPA' - CLP 

Lab Name: QUANTERRA_MO_ 

Lab Code: ITMO 

INORGANIC ANALYSES DATA SHEET 

• Contract: 68D30049_ 

Case No,: 23851 SAS No.: 

EPA SAMPLE NO 

MHDA07 

SDG No. : MHCZSS' 
^ $ 

Lab Sample ID: MHDA07 

Date Received: 08/04/95 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: _88.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Before; 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-52-2 
7440-56-6 

Analyte 

Aluminum 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Concentration 

14100 
16.5 
156 
213 
0.76 
28,9 
1500 
191 

15.5 
172 

^1200 
14100 
14200 
575 
0.28 
69.1 
4540 
0.65 
41.0 
294 
0.74 
59,5 
7480 

C 

B 

U 

B 
U 

Q 

* 

N* 
* 
* 

M 

P~ 
P~ 
P 
P 
P 
P 
P 
P 
P 
P 
P~ 
P 
P 
P~ 
CV 
P 
P 
P 
P 
P~ 
P 
P 
P~ 

BROWN 

YELLOW 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts; 

MEDIUM 

FORM I - IN ILM03.0 

RESUBMITTED DATA 

0000014 



U.S. EPA CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

Lab Name: QUANTERRA_MO 

Lab Code: ITMO Case No, 

Matrix (soil/water): SOIL_ 

Level (low/med): LOW 

% Solids: 92,4 

Contract: 58D30049_ 

23851 SAS No.: 

MHDA08 

SDG No. MHCZSS 

Lab Sample ID: MHDA08 

Date Received: 08/04/95 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Before; 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium_ 
Vanadium 
Zinc 

Concentration 

889 
9.9 
94.1 
36.9 
0.23 
18.1 
243 
1.3 
0.93 
32.3 

16200 
4340 
116 
6.6 
3.4 
3.1 

1740 
0.63 
295 
go.2 
11.9 

. 0.82 
3940 

C 

U 

B 
B 

B 
B 
U 

S 

U 

U 

I 

U 

Q 

• 

N* 
* 
* 

M 

P~ 
P 
P 
P 
P~ 
P 
P 
P" 
P 
P 
P 
P 
P~ 
P~ 
CV 
P 
P 
P 
P 
P~ 
P~ 
P 
P~ 

i 

BROWN 

YELLOW 

Clarity Before: 

Clarity After: 

Texture: MEDIUM 

Artifacts: 

FORM I - IN ILM03,0 

RESUBMITTED DATA 
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PIONEER TECHNICAL SERVICES INORGANIC TARGET ANALYTE LIST 

SDG#: MHCZ85 CASE NO.: 23851 EPA METHOD#: SOW 3/90 

CARPENTER CREEK - SITE INVESTIGATION 

HOLDING TIMES; 

All samples were prepared and analyzed within holding time, 

CALIBRATIONSi 

Initial Calibration Verification 
1. All recoveries are acceptable 
2, Raw data confirms 

Continuing Calibration Verification 
1. All recoveries are acceptable 
2, Raw data confirms 

BLANK ANALYSIS fPB. ICB. CCB); 

PB 
1. No target elements detected 
2, Raw data confirms 

ICB 
1, No target elements detected 
2, Raw data confirms 

CCB 
1, Barium, berylium and thallium > 2x IDL 
2, All other elements acceptable 
3, Raw data confirms 

SPTKFD SAMPLE ANALYSIS: 

SSA 
1. All elements acceptable 
2, Raw data confirms 



PIONEER TECHNICAL SERVICES INORGANIC TARGET ANALYTE LIST 

SDG#: MHCZ85 CASE NO.: 23851 EPA METHOD#: SOW 3/90 

CARPENTER CREEK - SITE INVESTIGATION 

DUPLICATE SAMPLE ANALYSIS: 

DSA 
1. All elements meet precision goals 
2. Raw data confirms 

LABORATORY CONTROL SAMPLE: 

LCS 
1. All recoveries are acceptable 
2, Raw data confirms 

ICP INTERFERENCE CHECK SAMPLE ffCSA/ICSAB); 

ICSA/ICSAB 
1. No Antimony, Arsenic, Selenium, or Thallium determination 
2. All other ICSA/ICSAB recoveries are acceptable 
3. Raw data confirms 

ICP SERIAL DILUTION: 

SDL 
1. All elemental precision acceptable 
2, Raw data confirms 

GFAA OA/OC & METHOD OF STANDARD ADDITIONS: 

Not required - all elements quantified using either ICP or CVAA 

INSTRUMENT DETECTION LIMITS: 

All IDLs meet the goals of the project 



PIONEER TECHNICAL SERVICES INORGANIC TARGET ANALYTE LIST 

SDG#: MHCZ85 CASE NO.: 23851 EPA METHOD#: SOW 3/90 

CARPENTER CREEK - SITE INVESTIGATION 

CHAIN OF CUSTODY: 

Complete 

SAMPLE VERIFICATION; 

Report forms accurately present the raw data, 

OVERALL ASSESSMENT OF DATA; 

Only minor problems affected the data in this SDG. Barium, beryllium and thallium were 

detected in continuing calibration blanks at levels greater than twice the instrument detection 

limit. Low level detections of barium and beryllium in samples MHDA04 and MHDA05 are 

fiagged U and should be viewed as non detects. The remaining data can be used without 

further restrictions. 



PIONEER TECHNICAL SERVICES INORGANIC TARGET ANALYTE LIST 

SDG#: MHCZ86 CASE NO.: 23851 EPA METHOD#: SOW 3/90 

CARPENTER CREEK - SITE INVESTIGATION 

HOLDING TIMES: 

All samples were prepared and analyzed within holding time. 

CALIBRATIONS: 

Initial Calibration Verification 
1. All recoveries are acceptable 
2, Raw data confirms 

Continuing Calibration Verification 
1. All recoveries are acceptable 
2, Raw data confirms 

f 

BLANK ANALYSIS (PB. ICB. CCB): 

PB 
1, Barium, calcium, copper, magnesium, vanadium > 2x IDL ? 
2, All other elements acceptable 
3, Raw data confirms 

i 

ICB * 
1. Barium > 2x IDL 
2. All other elements acceptable j 
3. Raw data confirms ' 

CCB 
1. Barium, beryllium, iron, manganese > 2x IDL 
2. All other elements acceptable 
3. Raw data confirms 

SPIKED SAMPLE ANALYSIS: 

SSA 
1, Copper = 52,2 %Recovery 
2, All other elements acceptable ; 
3, Raw data confirms 



m 

PIONEER TECHNICAL SERVICES INORGANIC TARGET ANALYTE LIST 

SDG#: MHCZ86 CASE NO.: 23851 EPA METHODS; SOW 3/90 

CARPENTER CREEK - SITE INVESTIGATION 

DUPLICATE SAMPLE ANALYSIS: 

DSA 
1. Cadmium = 26%; copper = 31%; iron = 32,9%; lead = 22.1% 
1, All other elements meet precision goals 
2, Raw data confirms 

LABORATORY CONTROL SAMPLE: 

LCS 
1, All recoveries are acceptable 
2. Raw data confirms 

ICP INTERFERENCE CHECK SAMPLE ffCSA/ICSAB): 

ICSA/ICSAB 
1. Check not performed for arsenic, antimony, and selenium 
2. All other ICSA/ICSAB recoveries are acceptable 
3. Raw data confirmis 

ICP SERIAL DILUTION: 

SDL 
1. All elemental precision acceptable 
2. Raw data confirms 

GFAA OA/OC & METHOD OF STANDARD ADDmONS: 

Not required - all elements quantified using either ICP or CVAA 

INSTRUMENT DETECTION LIMITS: 

AllIDLs meet the gpals of the project 



PIONEER TECHNICAL SERVICES INORGANIC TARGET ANALYTE LIST 

SDG#: MHCZ86 CASE NO.: 23851 EPA METHOD#: SOW 3/90 

CARPENTER CREEK - SITE INVESTIGATION 

CHAIN OF CUSTODY: 

Complete 

SAMPLE VERIFICATION: 

Report forms accurately present the raw data. 

OVERALL ASSESSMENT OF DATA: 

Due to elevated levels of target analytes in preparation and continuing calibration blanks the 

following elements have been fiagged U in the associated samples: magnesium in samples 

MHDAIS and MHDAIS; vanadium in samples MHDAOl, MHDA06, and MHDAIS; 

beryllium in all samples except MHCZ92, MHCZ94 and MHCZ96. 

The digestion spike for copper fell out of control at S2.2%, Copper concentrations in each 

of the samples are greater than the IDL, therefore, no additional fiages are required. 

Duplicate precision for cadmium, copper, iron, and lead exceeded the control limit of 20% 

RPD, however, Functional Guidelines allows expansion of these limits to 3S% for soils. No 

further qualifications are necessary. 

e 

i 
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TABLES 



TABLE 1 

DATA SUMMARY FOR THE 1994 MDSL/AMRB SAMPLING 

SOLID MATRIX ANALYSES - Metals in soils, Results per dry wei 

FIELD ID Ag As Ba 

07 505 s r 1 

07 505 SE 2 

07 505 TP 1 

0 6UX 

2 0JX 

78 6JX 

21 8J 

130J 

25 9 J 

187 

76 8 

72 

Cd Co 

ght basis (mg/Kg) 

Cr Cu Fe Hg Mn Nl 

SNOW CREEK MILLSITE 

85 

6 6 

13 

11 5 

114 

1 5U 

106 

9 8 

2 6 

35 5 

316 

61 7 

15900 

13600 

5200 

0 03UJ 

0 03UJ 

0 24 J 

2700 

2090 

90 7 

20 8 

193 

1 8 

Pb Sb Zn Cyanide 

142 

136 

962 

6 5UJ 

6 4UJ 

55 7 J 

1850 

1540 

775 

NR 

NR 

3 552 

LEXINGTON NO 4 MINE SITE 

07-167 WR-1 189 J 316 37 3 I0 8JX 5 35 731 J 46 8 J 36400 0 19 1170 J 87 2410 
JX 

6 8 2850 NR 

RIPPLE MINES SITE 

07 163 WR 1 

07-163 WR3 

07-163-SS-l 

105 J 

77 J 

0 5 

687 

391 

9 6 

156 

459 

87 6 

8 47JX 

2 83JX 

132JX 

1 8UJ 

14UJ 

9 05 J 

131 

121 

27 2 J 

89 3 J 

184 J 

10 8 J 

34400 

25300 

21100 

1 12 

0 83 

0 04 

396 J 

163 J 

708 J 

55 

132 
U 

10 3 

6920 
JX 

6270 
JX 

52 4 
JX 

135J 

4 9UJ 

4 7UJ 

1670 

515 

135 

NR 

NR 

NR 

REBELLION (UPPER & LOWER) MINE SITE 

07 157 WR-1 

07 157 WR2 

07-158-WR 1 

67 9 J 

98 7 J 

7 9 J 

181 

155 

53 9 

401 

345 

29 5 

10 1 JX 

12 8JX 

3 71 JX 

6 37 J 

5 I8J 

108J 

4 86 J 

5 89 J 

8 92 J 

640J 

1I7J 

714J 

22900 

36300 

24000 

0 48 

0 34 

0 42 

7090 J 

1920 J 

1990 J 

7 6 

55 

15 1 

2380 
JX 

3090 
JX 

713 
JX 

94 

11 4 

4 7UJ 

2040 

2950 

536 

NR 

NR 

NR 



TABLE 1 (Cont'd) 

DATA SUMMARY FOR TIIE 1994 MDSL/AMRB SAMPLING 

SOLID MATRIX ANALYSES Metals in soils Results per dry weight basis (mg/Kg) 

FIELD ID Ag As Ba Cd Co Cr Cu Fe Hg Mn Nl Pb Sb Zn Cyanide 

EMMA MINE SITE 

07 144 SE-I 

07 144 SE 2 

07 144 WR 1 

53 5 J 

12 3 J 

162J 

36 0 

29 5 

35 9 

67 6 

101 

42 3 

26 0JX 

20 7JX 

52 2JX 

26 3 J 

20 1 J 

24 4 J 

193J 

148J 

114J 

3510J 

1050 J 

1210J 

36000 

28400 

47800 

0 03U 

0 04U 

0 04 

3070 J 

2750 J 

2430 J 

9 5 

86 

14 6 

2240 
JX 

2910 
JX 

8460 
JX 

8 9 J 

7 6 J 

20 2 J 

6390 

4350 

14200 

NR 

NR 

NR 



TABLE I (Cont'd) 

DATA SUMMARY FOR THE 1994 MDSL/AMRB SAMPLING 

WATFR MATRIX ANALYSES Metals in water Results in /^g/L 

FIELD ID Ag As Ba Cd Co Cr Cu Fe Hg Mn Ni Pb Sb Zn HARDNESS 
CALC (mg 
CaC03/L) 

HUTCHINSON MINE SITE 

07 177 AD 1 0 12U 1 1 U 6 5 50 8 7 U 4 7 
UX 

30 2 744 0 11 U 139 8 0 U 1 3 29 4 U 108 38 4 

SNOW CREEK MILLSITE 

07 505 SW 1 

07 505 SW-2 

0 12U 

0 12U 

1 9 

2 2 

136 

149 

47 

2 6 U 

8 7 U 

8 7 U 

4 7 U 

4 7 U 

4 6 U 

4 6 U 

99 9 

77 7 

0 08U 

0 08U 

23 2 

24 9 

8 0 U 

114 

16 

1 3 

29 4 U 

29 4 U 

882 

903 

64 1 

65 1 

LEXINGTON NO 4 MINE SITE 

07 167 AD 1 

07 167 SW 1 

0 33 

0 12U 

185 

1 1 U 

2 1 

57 

91 

54 

8 7 U 

8 7 U 

4 7 
UX 

4 7 
UX 

23 1 

4 6 U 

2900 

36 4 

0 11 U 

0 11 U 

1770 

234 

SOU 

SOU 

96 8 

4 5 

29 4 U 

29 4 U 

1840 

1090 

48 4 

37 5 



•u 

DATA SUMMARY FOR THE 1994 MDSL/AMRB SAMPLING 

WATER MATRIX ANALYSES Metals in water Results in ^ig/L 

FIELD ID Ag As Ba Cd Co Cr Cu Fe Hg Mn Nl Pb Sb Zn HARDNESS 
CALC (mg 
CaC03/L) 

RIPPLE MINES SITE 

07 163 AD-
lA 

07 163 AD 
IB 

07 163 AD 2 

07 163-AD3 

07 163 SW-1 

0 15 

1 00 

0 27 

0 89 

0 35 

115 

1 9 

3 1 

1 1 

24 8 

22 6 

75 

103 

313 

152 

30 6 

3 1 

2 6 U 

80 

14 3 

98 

8 7 U 

8 7 U 

8 7 U 

8 7 U 

4 7 
UX 

4 7 
UX 

11 3 
JX 

4 7 
UX 

4 7 
UX 

175 

36 9 

4 6 U 

73 5 

103 

15500 

765 

653 

665 

3530 

0 11 U 

0 11 u 

0 11 u 

oil u 

oil u 

5500 

431 

29 9 

1030 

3180 

17 3 

SOU 

SOU 

SOU 

SOU 

54 

42 0 

40 

50 1 

33 4 

29 4 U 

29 4 U 

29 4 U 

29 4 U 

29 4 U 

5530 

505 

55 4 

882 

3220 

47 9 

31 6 

21 8 

23 6 

39 9 

REBELLION (UPPER & LOWER) MINE SITE 

07 157 AD 1 

07 157 AD-2 

07 158 AD-I 

07 158 SW 1 

4 42 

4 23 

1 12 

1 13 

154 

125 

1 1 U 

1 1 U 

15 1 

150 

122 

125 

68 5 

68 1 

22 9 

42 0 

164 

167 

117 

8 7 U 

7 1 JX 

5 5JX 

4 7 
UX 

4 7 
UX 

263 

263 

45 6 

97 2 

6880 

5680 

1780 

25 0 

0 11 u 

on u 

0 11 u 

on u 

10200 

10300 

9140 

7960 

45 5 

40 8 

29 8 

38 9 

221 

235 

53 5 

19 1 

29 4 U 

29 4 U 

29 4 U 

29 4 U 

10200 

10400 

4730 

7450 

113 

115 

124 

116 

EMMA MINE SITE 

07 144 SW-1 0 73 1 1 U 20 6 397 96 1 4 7 
UX 

4370 4220 0 11 u 49900 145 618 1I2J 59800 594 



TABLE 2 

DATA SUMMARY FOR THE 1993 MDSL/AMRB SAMPLING 

SOLID MATRIX ANALYSES - Metals in soils Results per dry weight basis (mg/Kg) 

FIFLDID As Ra Cd Co Cr Cu Fe Hg Mn Nl Pb Sb Zn Cyanide 

BIG SEVFN MINE SITE 

07-156 SC 1 

07 156 SC-4 

07-156 SC5 

07 1561l»2 

07 156TP3A 

07 156 I P 3 n 

07 156 WR-1 

07 156 WR 2 

07-156 WR-3 

07 156 WR-4 

07-156 SS-1 

242 

107 

124 

212 

121 

126 

381 

288 

246 

265 

15 1 

161 

175 

715J 

365 J 

174 

139 

97 2 

118 

164 

62 3 

166 

11 1 

0 4 U 

22 3 J 

13 5JX 

95 

97 

2 0 

1 0 

0 5 U 

102 

0 6 U 

194 

20 6 

42 IJ 

7 32 J 

3 27 

748 

14 8 

1 4 

171 

122U 

6 73 

134 

138 

31 7J 

133 

18 1 

30 3 

22 8 

11 

176 

8 97 

25 1 

73 2 

48 

98 9 

55 7 

47 2 

52 1 

56 8 

76 

39 2 

53 8 

28 3 

37800 

38400 

39000 

27100 

17900 

29700 

55100 

33000 

32700 

30900 

26600 

0016U 

0016U 

0 129 

0 071 

0016U 

0016U 

O0I4U 

0014 U 

0015U 

0014U 

0 020U 

2870 

863 

18300 

4I40J 

2710 

6860 

1280 

146 

71 2 

47 8 

422 

36 8 

67 4 

147 

36 J 

20 4 

47 6 

172 

3 67 

5 1 

4 96 

165 

518 

111 

887 

25!0J 

434 

576 

506 

2880 

956 

1220 

420 

14 1 J 

5 I2J 

5 94UJ 

3 03UJ 

951 J 

I52J 

5 29 J 

9 94 J 

7 02 J 

11 2J 

4 33UJ 

2900 

312 

4150 

2740 J 

2430 

2530 

785 

631 

368 

2200 

336 

NR 

NR 

NR 

NR 

NR 

1 279 U 

NR 

NR 

NR 

NR 

NR 

BAKER MINE SITE 

07 ISO WR-1 n 394 J 1 3 I 5 U 1 7 163 J 19000 0 95 J 9 9 2U 1060 J 14J 68 J NR 

VILIPA MINE SITE 

07 080SC-1 

07 080 s r 2 

07 080 SE-3 

07 080 WR-1 

07 080 WR-2 

8 

14 

5 U 

14 

20 

135J 

188J 

61 3 
J 

137J 

130J 

6 9 

146 

3 3 

2 1 

1 6 

23 4 J 

72 J 

8 2 J 

5J 

6J 

24 4 

145 

23 9 

176 

36 9 

283 J 

425 J 

33 8 J 

108 J 

15! J 

19500 

24300 

10700 

18100 

22000 

0 089 J 

0 074 J 

0 03 J 

0917J 

0 397 J 

1820 

3840 

372 

294 

217 

14J 

26 J 

12J 

lOJ 

6J 

242 J 

899 J 

100 J 

775 J 

530 J 

8U 

8U 

6U 

7U 

7U 

650 J 

1170 J 

315J 

258 J 

126 J 

NR 

NR 

NR 

NR 

NR 



TABLE 2 (Cont'd) 
1 

DATA SUMMARY FOR THE 1993 MDSL/AMRB SAMPLING 

SOI ID M A T R I X A N A L Y S r S Metals in soil 

r i i I D I D As Ba Cd 

s, Results 

Co 

per dry weight basis i 

Cr Cu 

mg/Kg) 

Fc Hg Mn Nl Pb Sb Zn Cyanide 

CARPFNTFR CRPCK TAIL INGS SITE 

07 103 LT-1 

07 103 L T 2 

07 103 SC 1 

07 103 SC-3 

07 103 SC-4 

07 103 SC-5 

07 103 UT 1 

07 103 u r 2 

61 4 

25 1 

73 

139 

46 6 

34 5 

69 8 

36 6 

927 

2820 

1100 

905 

737 

168 

663 

1200 

24 1 

30 6 

20 3 

34 2 

25 0 

124 

28 0 

21 3 

11 

5 49 

122 

21 5 

102 

8 72 

11 3 

9 93 

07 138 rp-1 

07 138 WR 1 

07-138 W R 2 

69 8 

182 

111 

104 J 

289 J 

450 J 

12 7JX 

173 JX 

40 8JX 

134J 

7 88 J 

116J 

149J 

9 22 J 

137J 

11 5J 

152 J 

9 27 J 

192 

16 1 

3450 

2740 

3440 

3740 

2670 

2910 

2850 

1950 

42600 

28600 

43900 

49500 

38000 

28000 

47500 

40700 

0 095 J 

0 071 J 

0 071 J 

0 062 J 

0 106 J 

0 045 J 

O 0 I 5 U 

0 0 1 9 U 

4720 

3950 

4090 

4360 

5030 

2100 

6830 

6870 

319 

24 9 

30 7 

36 8 

34 7 

167 

45 8 

45 4 

7870 

4940 

9540 

18500 

6840 

5100 

4620 

3750 

4 21 UJ 

3 59UJ 

3 99UJ 

4 06UJ 

3 88UJ 

3 33UJ 

5 27 J 

5 24 J 

2370 

2150 

1790 

1960 

2090 

1090 

2990 

2050 

1 16U 

1 072 U 

NR 

NR 

NR 

NR 

1 194 U 

1 23! U 

SILVFR DYKE M I L L S I T F 

12 1 

13 

7 57 

2120 

2140 

3730 

41700 

58900 

39200 

0 023 

0 366 

0 291 

5050 J 

996 J 

3610J 

40 9 J 

134 J 

28 2 J 

4830 J 

8430 J 

8220 J 

3 03UJ 

3 21 UJ 

3 17 UJ 

15I0J 

2300 J 

4380 J 

NR 

NR 

NR 



TABLE 2 (Cont'd) 

DATA SUMMARY FOR THE 1993 MDSL/AMRB SAMPLING 

WATFR MATRIX ANALYSES Metals in water, Results in ^g/L 

FIELD ID As Ba Cd Co Cr Cu Fe Hg Mn Nl Pb Sb Zn HARDNESS CALC 
(mg CaC03/L) 

BIG SEVEN MINE SITE 

07 I56-SW-1 

07 I56-SW-2 

07 I56SW-3 

07 156SW-4 

07 156 SW-5 

1 5J 

2 38 J 

2 84 J 

I 55 J 

1 49 U 

8 73 

183 

11 1 

24 7 

2 24 
U 

5 

102 

139 

8 17 

2 55U 

6 47 

5 99U 

45 

5 99U 

5 99U 

5 7 J 

5U 

5U 

5U 

5 17J 

9 17 

122 

34 8 

105 

3 67 

643 

20 1 

11400 

238 

135U 

0 3 J 

0 18J 

0 13J 

021 J 

01 J 

2790 J 

590 J 

14500 J 

2080 J 

4 4 J 

38 7 

136 

169 

83 8 

8 78U 

617J 

2 25 J 

8 16J 

3 33 J 

1 U 

183U 

183U 

183U 

183U 

183U 

19I0J 

1230 J 

6810J 

4990 J 

6U 

82 1 

25 3 

161 

243 

88 

VILIPA MINE SITE 

07 080 SW-1 

07 080 SW 2 

07 080 SW 3 

3 22 

351 

4 05 

21 8 

21 3 

179 

2 57U 

2 57U 

2 57U 

9 7 U 

9 7 U 

9 7 U 

6 83U 

6 83U 

6 83U 

189 

20 1 

4 83 

143 J 

139J 

102 J 

0 11 

0 12 

0 065 

24 9 

23 3 

4 08U 

127U 

127U 

12 7 U 

1 8J 

1 5J 

1 J 

30 7 U 

30 7 U 

30 7 U 

201 

203 

71 8 

36 6 

34 6 

33 9 

CARPENTER CREEK TAILINGS SITE 

07 103 SW-1 

07 103 SW 3 

07-103 SW-4 

07-103 SW-5 

2 6 

2 17 

2 58 

281 

186 

183 

149 

158 

4 13 

45 

44 

3 37 

5 99U 

5 99U 

5 99U 

5 99U 

8 53 J 

5 1 J 

5U 

6 67 J 

62 9 J 

62 2 J 

54 9 J 

56 2 J 

174 

226 

127 

148 

0 064 J 

015J 

0 088 J 

0 083 J 

243 

249 

244 

252 

8 78U 

8 78U 

8 78U 

9 57 

42 

45 8 

24 8 

30 4 

183U 

183U 

183U 

I83U 

560 

549 

539 

526 

32 8 

32 9 

30 2 

28 4 



TABLE 2 (Cont'd) 

DATA SUMMARY FOR THE 1993 MDSL/AMRB SAMPLING 

SOI ID MATRIX ANALYSES - Metals in soils Results per dry weight basis (mg/Kg) 

FIELD ID As Ba Cd Co ' Cr Cu re Hg Mn Nl Pb Sb Zn Cyanide 

SILVER DYKE TAILINGS SITE 

07 137 SC 1 

07 137 SC 2 

07 137 SC3 

07 137 SC-4 

07 137 TP-1 

07 137 rP-2 

07 137TP-6 

177 

55 9 

14 I 

70 9 

48 1 

64 5 

54 2 

67 3 
J 

469 J 

79 1 
J 

724 J 

836 J 

1040 
J 

254 J 

4 4JX 

130JX 

1 5JX 

147JX 

8 1 JX 

6 7JX 

6 7JX 

182J 

105J 

165 J 

128J 

4 15 J 

7 49 J 

8 55 J 

28 3 

14 3 

31 5 

45 2 

11 9 

20 7 

125 

63 5 

6440 

55 8 

3680 

4200 

5510 

1140 

26400 

37300 

21300 

45500 

36600 

45000 

31300 

0 023 

0 034 

0 023 

0 073 

0 057 

0 066 

0051 

855 J 

2950 J 

317J 

2670 J 

1080 J 

2120J 

1560 J 

26 4 J 

26 J 

23 3 J 

48 6 J 

12 1 J 

17 1 J 

16J 

586 J 

7440 J 

145 J 

7730 J 

8620 J 

14200 
J 

2920 J 

3 1 UJ 

3 34UJ 

4 43UJ 

4 36UJ 

2 96UJ 

3 51 UJ 

3 01 UJ 

712J 

1430 J 

237 J 

1670 J 

8I6J 

798 J 

838 J 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

SILVER DYKE ADIT SITE 

07 135 S E 2 

07 135-SC-3 

07 135 SC-4 

07 135 WR-1 

07 135 WR-2 

07 135-SS 1 

105 

33 9 

314 

124 

217 

105 

164 

70 7 

49 5 

198 

237 

131 

50 4 

54 

9 5 

72 7 

48 6 

1 4 

11 2 

11 2 

14 6 

6 9 

19 

6 83 

103 

175 

14 2 

106 

11 2 

22 2 

1500 

933 

875 

3330 

2530 

26 1 

36500 

23700 

24200 

60300 

80900 

20600 

028 

0 062 

0 062U 

1 35 

0 66 

0 048U 

1680 

2230 

1920 

1460 

4040 

607 

138 

17 

149 

123 

29 6 

156 

15000 

2460 

1960 

31800 

16400 

667 

4 05UJ 

3 07UJ 

3 22 UJ 

5 8 J 

2 8UJ 

3 39UJ 

6580 

842 

1330 

7050 

6050 

548 

NR 

NR 

NR 

NR 

NR 

NR 



TABLE 2 (Cont'd) 

DATA SUMMARY FOR TIIE 1993 MDSL/AMRB SAMPLING 

WATER MATRIX ANALYSES - Metals in water Results in //g/L 

n C L D I D As Da Cd Co Cr Cu Fe Hg Mn Nl Pb Sb Zn HARDNESS CALC 
(mg CaC03/L) 

SILVER DYKE TAILINGS SITE 

07 137 SW 1 

07 137 SW2 

07 137 SW 3 

07 137 SW-4 

1 49 U 

149U 

1 49 U 

1 49 U 

94 

24 2 

102 

114 

2 55U 

2 55U 

2 55U 

2 55U 

5 99U 

5 99U 

5 99U 

5 99U 

9 03 J 

125J 

I 2 3 J 

6 43 J 

1 35 U 

24 2 

1 35 U 

38 

20 I 

85 4 

45 2 

62 8 

0 15J 

0 17J 

0 29 J 

0 15J 

2 6 U 

158J 

2 6 U 

4 37 J 

8 78U 

8 78U 

8 78U 

8 78U 

1 U 

32 2 J 

12J 

8 36 J 

183U 

I83U 

183U 

I83U 

20 J 

80 5 J 

6U 

9 9 J 

26 8 

36 5 

23 1 

23 7 

SILVER DYKF ADIT SITE 

07 135 GW 1 

07 135 G W 2 

07 135SW-1 

07 135 SW2 

07 135 S W 3 

07-135 SW-4 

2 5 

2 84 

4 88 

7 12 

4 37 

4 79 

29 3 

29 4 

2 24 
U 

106 

162 

21 5 

2 55U 

2 55U 

986 J 

838 J 

339 J 

223 J 

5 99U 

5 99U 

260 

208 

69 

46 

5U 

5U 

22 7 

18 

5U 

5U 

123 

25 3 

8950 

9440 

4220 

2700 

173 J 

308 J 

37400 J 

21900 J 

1540 J 

1290 J 

0 150 

0 079 

0 150 

0 120 

0 140 

0 160 

75 9JX 

204 JX 

128000 
JX 

109000 
JX 

43100 
JX 

26000 
JX 

8 78U 

8 78U 

878 

738 

310 

201 

5 24 J 

4 76 J 

826 J 

1400 J 

568 J 

343 J 

183U 

183U 

194 

147 

40 6 

37 

497 

1350 

148000 

120000 

56900 

36800 

83 1 1 

33 6 1 

1320 1 

1090 

495 

381 

U Not Detected J - Estimated Quantity X Outlier for Accuracy or Precision NR - Not Requested 



TABLE 3 DATA SUMMARY FOR THE 1990 MDEQ/AMRB SURFACE WATER SAMPLING (PPB) 

Location 

Snow Ck prior to Carpenter Ck 

Catpenter Ck upstrm of upper Carpenter Ck tailings pond 

Carpenter Ck dwnslrm of lower C^upenter Ck tailings pond 

Carpenter Ck upstrm of Silver Dyke Tailings Site 

Silver Dyke Adit Site adit discharge 

Arsenic 

<1 

<1 

<100 

<I 

<1 

Cadmium 

23 

6 8* 

<5 

<1 

596* 

Copper 

<20 

<20 

20 

<20 

4,550# 

Iron 

40 

<40 1 

<30 

<40 

32,000 

Lead 

<1 

5 

<70 

<1 

345+ 

Zinc 

980 

1,080 

840 

<10 

329,000 

*Lxcceds the MCL lor cadmium of 5 ppb 
//Exceeds the action level for copper of 1,300 ppb 
+Cxceeds the action level for lead of 15 ppb 

TABLE 4 DATA SUMMARY FOR THE 1990 MDEQ/AMRB SOURCE SAMPLING (PPM) 

Location 

Carpenter Ck Tailings Site upper tailings pond 

Silver Dyke Tailings Site at failed dam 

Silver Dyke Tailings Site above failed dam 

Silver Dyke Tailings Site large dump below and west of mine 

Sliver Dyke Tailings Site at Carpenter Ck 

Silver Dyke Adit Site dump 

Sliver Dyke Adit Site dump 

Silver Dyke Adit Site shear zone east of adit 

Arsenic 

164 

265 

184 

166 

263 

164 

242 

92 

Cadmium 

23 

2 

14 

22 

31 

8 

2 

12 

Copper 

1670 

4470 

2140 

1910 

4310 

1020 

2850 

138 

Iron 

49700 

40900 

41000 

44600 

41700 

27100 

44600 

57600 

Lead 

4740 

13100 

5140 

5160 

12500 

4840 

9320 

3240 

Zinc 

2810 

675 

1450 

2580 

1020 

530 

1510 

2800 



TABLES 

SURFACE WATER AND QA/QC SAMPLE SUMMARY 
CARPENTER AND SNOW CREEK MINING COMPLEX SITE 

SAMPLE 
NUMBER 

CC-SW-1 

CC-SW-2 

CC-SW-3 

CC-SW-4 

CC-SW-5 

CC-SW-6 

CC-SW-7 

CC-SW-8 

CC-SW-9 

CC-SW-10 

TYPE 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

QA/QC 

QA/QC 

LOCATION 

Upstream Carpenter Ck 

Carpenter Ck just pnor to 
confluence with Snow Ck 

Snow Ck just pnor to 
confluence with Carpenter Ck 

Carpenter Ck just below 
confluence with Snow Ck 
(PPE) 

Carpenter Ck just pnor to 
confluence with Belt Ck 

Belt Ck just upstream of 
confluence v^th Carpenter Ck 

Belt Ck downstream of 
confluence with Carpenter Ck 

Belt Ck pnor to Monarch 

Soil equipment nnsate 

Bottle blank 

ANALYSES 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

RATIONALE 

Assess upstream 
conditions 

Assess target 
impact 

Assess conditions 

Assess conditions _ 
PPE 

Assess target 
mipact 

Assess upstream 
conditions 

Assess target 
impact 

Assess target 
impact 

QA/QC for deco 

QA/QC for bottl. 
quality 

TM - Total Metals 
PPE - Probable Pomt of Entry to surface water 
QA/QC - Quality assurance/quality control 



TABLE 6 

SEDIMENT SAMPLE SUMMARY 
CARPENTER AND SNOW CREEK MINING COMPLEX SITE 

SAMPLE 
NUMBER 

CC-SD-1 

CC-SD-2 

CC-SD-3 

CC-SD^ 

CC-SD-5 

CC-SD-6 

CC-SD-7 

CC-SD-8 

DEPTH 

0-2" 

0-2" 

0-2" 

0-2" 

0-2" 

0-2" 

0-2" 

0-2" 

TYPE 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

LOCATION 

Upstream Carpenter 
Ck 

Carpenter Ck just 
pnor to confluence 
with Snow Ck 

Snow Ck just pnor 
to confluence with 
Carpenter Ck 

Carpenter Ck just 
below confluence 
with Snow Ck 
(PPE) 

Carpenter Ck just 
pnor to confluence 
with Belt Ck 

Belt Ck just 
upstream of 
confluence with 
Carpenter Ck 

Belt Ck downstream 
of confluence with 
Carpenter Ck 

Belt Ck pnor to 
Monarch 

ANALYSES 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

RATIONAL 

Assess 
background 
conditions 

Assess condit 
at PPE 

Assess condit 

Assess condii 
at PPE 

Assess target 
impact 

Assess upstre 
conditions 

Assess target 
impact 

Assess target 
impact 

TM - Total Metals 
PPE - Probable Point of Entry to surface water 



TABLE 7 

GROUNDWATER SAMPLE SUMMARY 
CARPENTER AND SNOW CREEK MINING COMPLEX SITE 

SAMPLE 
NUMBER 

CC-GW-1 

CC-GW-2 

CC-GW-4 

CC-GW-5 

CC-GW-6 

CC-GW-7 

CC-GW-8 

TYPE 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

LOCATION 

Upgradient 
groundwater 
(Neihart) 

Downgradient 
groimdwater 
(Carpenter Ck Rd) 

EXL-Eureka adit 
discharge 

Ontano adit 
discharge 

Duplicate of CC-
GW-2 

Comucopia adit 
discharge 

Haystack Ck adit 
discharge 

ANALYSIS 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

RATIONALE 

Assess background 
conditions 

Assess release to 
groundwater 

Assess groundwater 

Assess groundwater 

Assess reproducibility 

Assess groundwater 

Assess groundwater 

TM - Total Metals 



TABLES 

SOIL SAMPLE SUMMARY 
CARPENTER AND SNOW CREEK MINING COMPLEX SITE 

SAMPLE 
NUMBER 

CC-SS-1 

CC-SS-2 

CC-SS-3 

CC-SS-4 

CC-SS-6 

CC-SS-7 

CC-SS-8 

CC-SS-9 

CC-SS-10 

CC-SS-11 

CC-SS-12 

MEDIA/ 
DEPTH 

Soil/0-6" 

WR/0-6" 

WR/0-6" 

WR/0-6" 

WR/0-6" 

WR/0-6" 

WR/0-6" 

WR/0-6" 

WR/0-6" 

WR/0-6" 

WR/0-6" 

TYPE 

Comp 

Comp 

Comp 

Comp 

Comp 

Comp 

Comp 

Comp 

Comp 

Comp 

Comp 

LOCATION 

Background 

DCL-Eureka 

IXL-Eureka 

Ontano 

Benton (Big 
Snowy) 

Benton (Big 
Snowy) 

Haystack Ck 

Unnamed mme 
on Haystack Ck 

Black Diamond 
Jay 

Black Diamond 
Jay 

Comucopia 

ANALYSIS 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

RATIONALE 

Assess backgrc 
soil 

Characterize S( 

Characterize 
source 

Characterize S( 

Characterize S( 

Charactenze s 

Charactenze s 

Charactenze s 

Charactenze s 

Charactenze s 

Charactenze s 

TM - Total Metals 
Comp - Composite 
WR - Waste Rock 



TABLE 9 

SURFACE WATER AND GROUNDWATER HELD PARAMETERS 
CARPENTER AND SNOW CREEK MINING COMPLEX SITE 

SAMPLE 
NUMBER 

CC-SW-1 

CC-SW-2 

CC-SW-3 

CC-SW-4 

CC-SW-5 

CC-SW-6 

CC-SW-7 

CC-SW-8 

CC-GW-1 

CC-GW-2 

CC-GW-4 

CC-GW-5 

CC-GW-7 

CC-GW-8 
S U - Standard 

pH 
(SU) 

8 84 

864 

9 10 

8 53 

8 40 

8 59 

8 20 

6 57 

8 91 

8 10 

7 29 

7 66 

7 99 

38 
umts 

SC 
(umhos/cm) 

64 

149 3 

135 6 

144 9 

173 5 

158 3 

185 2 

150 3 

19 

219 

207 

52 

158 

6 10 

TEMPERATURE 
( O 

117 

176 

13 4 

167 

163 

14 6 

160 

12 6 

90 

87 

68 

39 

70 

88 

ESTIMAIED FLOW 

7 5 (avg) cfs Carpenter Ck 

7 5 (avg) cfs Carpenter Ck 

1 5 (avg) cfs Snow Ck 

7 5 (avg) cfs Carpenter Ck 

7 5 (avg) cfs Carpenter Ck 

125 (avg) cfs Beh Ck 

125 (avg) cfs Beh Ck 

125 (avg) cfs Belt Ck 

20 gpm 

NA 

6 gpm 

8 gpm 
1 

10 gpm 

5 gpm 

cfs - Cubic feet per second 
gpm - Gallons per mmute 
SC - Specific conductance 



TADLE 10 

SURFACE WATER AND QA/QC TOTAL METALS SAMPLING RESULTS (PPB) 
CARPENTER AND SNOW CREEK MINING COMPLEX SITE 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

neryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

CC-SW-1 
Upstm CC 

32 6B 

45 9U 

2 3U 

161B 

0 50U 

3 1U 

2 8U 

4 3U 

12 3B 

50 6B 

12U 

4 7B 

0 lOU 

14 2U 

2 9U 

2 2U 

3 3U 

3 8U 

9 7B 

CC-SW-2 
CC prior to 
Snow Ck 

91 3B 

45 9U 

2 3U 

31 OB 

0 50U 

9 8 

2 8U 

4 3U 

109 

151 

24 1 

911 

0 lOU 

14 2U 

2 9U 

2 2U 

3 3U 

3 8U 

1480 

C C S W 3 
Snow Ck 
prior to CC 

57 4B 

45 9U 

2 3U 

14 8B 

0 50U 

3 lU 

2 8U 

4 3U 

8 3B 

116 

1 9B 

23 5 

OlOU 

14 2U 

2 9U 

2 2U 

3 3U 

3 8U 

575 

CCSW-4 
CCPPE 

86 5B 

45 9U 

2 3U 

32 5B 

0 50U 

7 7 

2 8U 

4 3U 

94 2 

185 

22 8 

763 

0 lOU 

14 2U 

2 9U 

2 2U 

3 3U 

3 8U 

1470 

CC-SW-5 
CC prior to 
Belt Ck 

44 8B 

45 9U 

2 3U 

27 5B 

0 50U 

3 9B 

2 8U 

4 3U 

58 9 

101 

125 

485 

0 lOU 

14 2U 

2 9U 

2 2U 

3 3U 

3 8U 

1010 

CC SW-6 
Belt Ck 
upstm of CC 

74 OB 

45 9U 

2 3U 

103B 

0 50U 

3 lU 

2 8U 

4 3U 

7 5B 

94 7 

12U 

44 5 

0 lOU 

14 2U 

2 9U 

2 2U 

3 3U 

3 8U 

75 0 

CC-SW-7 Belt 
Ck dwnstm of 
CC 

72 5B 

45 9U 

2 3U 

89 OB 

0 50U 

3 lU 

2 8U 

4 3U 

15 3B 

98 2B 

2 4B 

108 

0 lOU 

14 2U 

2 9U 

2 2U 

3 3U 

5 5B 

215 

CC-SW 8 
Belt Ck prior 
to Monarch 

130B 

45 9U 

2 3U 

106B 

0 50U 

3 lU 

2 8U 

4 3U 

14 2B 

154 

30 

48 8 

OlOU 

14 2U 

2 9U 

2 2U 

3 3U 

4 8B 

127 

C C S W 9 
Soil eqp 
nnsate 

30 IB 

45 9U 

2 3U 

3 6UB 

0 54D 

3 1U 

2 8U 

4 3U 

7 8B 

44 2B 

1 2U 

3 5B 

0 lOU 

14 2U 

3 9B 

2 2U 

4 5B 

3 8U 

94B 

CCSW 10 
Bottle Blank 

32 9B 

45 9U 

2 3U 

3 lUB 

0 50U 

3 lU 

2 8U 

4 3U 

7 7B 

42 2B 

1 2U 

3 5B 

0 lOU 

14 2U 

2 9U 

2 2U 

3 3U 

3 8U 

119B 

PPE - Probable Point of Entry 
CC - Carpenter Creek 
U - The material was analyzed for, but was not detected above the level ofthe associated value The associated value is either the sample quantitation limit or the 

sample detection limit 
B - The reported value was obtained from a reading that was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument 

Detection Limit (IDL) 



TABLE 11 

SEDIMENT TOTAL METALS SAMPLING RESULTS (PPM) 
CARPENTER AND SNOW CREEK MINING COMPLEX SITE 

Analyte 

, Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Seleniuum 

Silver 

Than urn 

Vanadiiun 

Zinc 

CC-SD-1 
Upstm 

[CC 

10900 

11 7U 

5 9 

93 6 

0 72B 

1 3* 

29 5 

11 9B 

18 ON* 

27300* 

45 1* 

289 

0 06U 

126 

0 87B 

1 8B 

0 84U 

84 5 

96 3 

CC-SD 2 
CC prior to 
Snow Ck 

4910 

12 9U 

60 3 

640 

0 95B 

21 6* 

185 

14 3 

3840N* 

48000* 

7700* 

5080 

0 07U 

139 

0 82U 

49 5 

0 93U 

0 93U 

2430 

CC-SD 3 
Snow Ck prior 
toCC 

11200 

14 5U 

42 5 

484 

2 0U 

24 2* 

30 2 

214 

72 ON* 

30100* 

363* 

6000 

0 08U 

53 8 

0 92U 

134 

1 OB 

32 8 

4280 

CCSD-4 
CCPPE 

9450 

11 8U 

31 6 

150 

1 9U 

189* 

21 8 

22 6 

334N* 

30800* 

1030* 

5430 

0 06U 

42 0 

0 74U 

7 8 

0 85U 

57 4 

2760 

CC-SD 5 
CC prior to Belt 
Ck 

6110 

11 7U 

36 6 

538 

1 3U 

15 1* 

37 2 

175 

2350N* 

56800* 

4450* 

4020 

0 06U 

150 

0 74U 

27 8 

0 84U 

160 

1990 

Ẑ 

CC-SD 6 
Belt Ck 
upstm of CC 

7100 

11 7U 

129 

963 

0 64B 

4 3* 

16 1 

84 8 

28 3N* 

26600* 

507* 

1920 

0 06U 

17 8 

0 74U 

59 

091B 

14 7 

774 

(/ 

CC-SD 7 Belt 
Ck dwnstm of 
CC 

6960 

12 8U 

48 9 

1950 

0 64B 

7 3 * 

17 1 

105B 

34 ON* 

34800* 

969* 

13900 

0 07U 

23 7 

081U 

174 

16B 

147 

1570 

• ^ 

CC-SD 8 
Beit Ck prior 
to Monarch 

6890 

134U 

24 6 

567 

0 86B 

6 3* 

28 4 

103B 

3 ION* 

28700* 

782* 

2000 

0 07U 

196 

0 85U 

9 5 

0 96U 

65 I 

1100 

CC - Carpenter Creek 
U - The material was analyzed for, but was not detected above the level ofthe associated value The associated value is either the sample quantitation limit or the 

sample detection limit 
N - Spike sample recovery not within control limits 
D - The reported value was obtained from a reading that was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument 

Detection Limit (IDL) 
* Duplicate iinnlysis not wiiinn control liniils 
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GROUNDWATER TOTAL METALS SAMPLING RESULTS (PPB) 
CARPENTER AND SNOW CREEK MINING COMPLEX SITE 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

CC GW-I 
Upgrdt 

96 2B 

45 9U 

2 3U 

69 2B 

0 50U 

3 lU 

2 8U 

4 3U 

9 OB 

97 3B 

195 

3 7B 

OlOU 

14 2U 

2 9U 

2 2U 

3 3U 

3 8U 

28 5 

CC GW-2 
Dwgrdt 

32 7B 

45 9U 

2 3U 

28 9B 

0 50U 

3 lU 

2 8U 

4 3U 

24 8B 

283 

2 3B 

112B 

OlOU 

14 2U 

2 9U 

2 2U 

3 3U 

4 IB 

70 0 

CCGW-4 
IXLadit 

142B 

45 9U 

2 3U 

6 6B 

0 50U 

3 1U 

2 8U 

4 3U 

12 IB 

978 

2 6B 

189 

OlOU 

14 2U 

2 9U 

2 2U 

3 3U 

3 8U 

464 

CC-GW-5 
Ontario adit 

55 3B 

45 9U 

2 3U 

8 IB 

0 50U 

3 lU 

2 8U 

4 3U 

8 7B 

109 

12U 

25 0 

0 lOU 

14 2U 

2 9U 

2 2U 

3 3U 

4 OB 

9 IB 

CC GW-6 
DupofGW2 

24 6U 

45 9U 

2 3U 

23 3B 

0 50U 

3 lU 

2 8U 

4 3U 

75 7 

323 

34 

13 9B 

0 lOU 

14 2U 

2 9U 

2 2U 

3 3U 

7 2B 

80 3 

CC GW-7 
Comucopia adit 

411 

45 9U 

2 3U 

12 OB 

0 50U 

3 lU 

2 8U 

4 3U 

164B 

1290 

11 7 

111 

OlOU 

14 2U 

2 9U 

2 2U 

3 3U 

5 5B 

107 

CC-GW 8 
Haystack Ck adit 

2500 

45 9U 

2 3U 

21 OB 

146 

50 6 

2 8U 

39 2n 

139 

4490 

180 

1540 

0 lOU 

28 9B 

2 9U 

2 2U 

6 OB 

8 IB 

7040 

CC - Carpenter Creek 
U - The material was analyzed for but was not detected above the level ofthe associated value The associated value is either the sample quantitation limit or the 

sample detection limit 
B - The reported value was obtained from a reading that was less than the Contract Required Detection Limit (CRDL) but greater than or equil to the Instrument 

Detection Limit ( IDL) 
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SOIL TO FAL MET ALS SAMPLING RESULTS (PPM) 
CARPENTER AND SNOW CREEK MINING COMPLEX SITE 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lend 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Tliallium 

Vanadium 

Zinc 

CC SS-1 
Bkgd 

1370 

29 2U 

3 2B 

44 6B 

0 32U 

2 9B* 

1 8U 

2 7U 

28 4N* 

1690* 

53 2* 

238 

0 16U 

9 0U 

1 8U 

2 5B 

2 lU 

3 1UB 

156 

CC-SS 2 
IXL/Eureka 

729 

49 2U 

104 

I50B 

0 26B 

6 5* 

7 7B 

4 6U 

49 3N* 

167000* 

2380* 

31 5 

0 07B 

3 0U 

0 62U 

37 6 

071U 

4 lU 

1120 

CC-SS 3 
IXL/Eureka 

3020 

35 6 

46 6 

46 6 

12 

6 7* 

22 

0 92U 

89 5N* 

19000* 

5270* 

143 

0 83 

3 lU 

0 62U 

510 

071U 

2 4UB 

1360 

CCSS-4 
Ontario 

6100 

112U 

183 

121 

0 83B 

2 3* 

49 4 

158 

59 9N* 

50800* 

177* 

1050 

0 06U 

48 5 

071U 

9 3 

1 OB 

37 5 

472 

CC-SS 6 
Benton 

4060 

62 9 

280 

87 7 

0 64B 

2 3* 

11 0 

2 70 

308N* 

42400* 

5020* 

108 

0 49 

5 OB 

0 64U 

125 

0 72U 

12 8 

472 

CC-SS 7 
Benton 

4660 

18 1 

112 

57 3 

0 36B 

17* 

14 6 

4 5B 

181N* 

48500* 

1180* 

272 

2 8 

3 6B 

0 63U 

36 9 

0 72U 

132 

255 

CCSS 8 
Haystack 

12000 

168 

24 9 

473 

0 94B 

4 2* 

9 5 

9 5B 

304N* 

63500* 

454* 

320 

0 77 

7 3B 

0 67U 

54 

0 77U 

83 3 

1080 

CC SS 9 
Unnamed 

583 

82 1 

155 

24 2B 

0 30B 

40 5* 

061U 

3 3B 

201N* 

20300* 

2330* 

197 

0 40 

3 lU 

0 63U 

84 9 

071U 

0 82U 

7690 

CCSS 10 
Black 
Diamond Jay 

2570 

10 7B 

178 

24 OB 

0 19B 

8 0* 

170 

0 98U 

63 7N* 

93900* 

4050* 

185 

0 30 

3 2U 

0 66U 

187 

0 75U 

4 8UB 

1780 

CC SS 11 
Black 
Diamond Jay 

I4I00 

165 

156 

213 

0 76B 

28 9* 

191 

156 

172N* 

61200* 

14100* 

575 

0 28 

69 1 

0 65U 

41 0 

0 74U 

59 5 

7480 

CC SS 12 
Comucopia 

889 

9 9U 

94 1 

36 9B 

0 23B 

18 1* 

1 3B 

0 93U 

32 3N* 

16200* 

4340* 

66 

34 

3 lU 

0 63U 

295 

11 9 

0 82U 

3940 

U - The material was analyzed for but was not detected above the level ofthe associated value The associated value is either the sample quantitation limit or the 
sample detection limit 

N - Spike sample recovery not within control limits 
B - The reported value was obtained from a reading that was less than the Confract Required Detection Limit (CRDL) but greater than or equal to the Instrument 

Detection Limit (IDL) 
* - Duplicate analysis not within control limits 



TABLE 14 

CONTAMINANT AND HEALTH EFFECTS SUMMARY 
CARPENTER AND SNOW CREEK MINING COMPLEX SITE 

CONTAMINANT/MEDIA 
(CONCENTRATION) 

AJummum 
Waste Rock (12 000 ppm) 

Antimony 
Waste Rock (82 1 ppm) 

Arsenic 
Waste Rock (280 ppm) 

Banum 
Sediment (640 ppm) 

Beryllium 
Waste Rock (1 2 ppm) 

Cadmium 
Waste Rock (40 5* ppm) 

Chromium 
Waste Rock (19! ppm) 

Cobalt 
Waste Rock (15 8 ppm) 

Copper 
Sediment (3 840N* ppm) 

Iron 
Waste Rock (93,900* ppm) 

Lead 
Waste Rock (14 100* ppm) 

Manganese 
Sediment (6 000 ppm) 

Mercury 
Waste Rock (3 4 ppm) 

Nickel 
Waste Rock (69 1 ppm) 

Silver 
Waste Rock (295 ppm) 

Thallium 
Sediment (3IB ppm) 

Vanadium 
Waste Rock (83 3 ppm) 

Zmc 
Waste Rock (7,690 ppm) 

HEALTH EFFECT 

Inhalation of dust will cause pulmonary fibrosis 

Antmiony Trioxide is a suspected human carcmogen (A2) 

A confirmed human carcinogen (A 1) 

Some forms are poisonous when ingested Some forms are 
imtants to the eyes, nose and throat 

A suspected human carcmogen (A2) 

A suspected human carcmogen (A2) 

Chromate is a confinned human carcmogen (Al) 

Animal carcinogen (A3) 

Exposure symptoms are vomiting coma, and death 

Can cause liver and kidney damage, altered respiratory 
rates, and convulsions 

An animal carcmogen (A3) 

Can cause central nervous system and puknonaiy system 
damage by inhalation of dusts and fiimes 

Mam effect is on the central nervous system, mouth, and 
gums Not suspected as a human carcmogen (A4) 

There is intended change to confirmed human carcmogen 
(Al) 

Inhalation of dusts can cause skin effects and discoloration 

A deadly poison via the mhalation and mgestion routes 

No mformation 

Chromate is a confirmed human carcmogen (Al) Other 
fonns have a low toxicity 

BACKGROUND 

1,370 ppm 

29215 ppm 

3 2B ppm 

93 6 ppm 

0 32U ppm 

2 9B* ppm 

1 8U ppm 

2 7U ppm 

19 5 ppm 

1,690* ppm 

532* ppm 

289 ppm 

0 16Uppm 

9Uppm 

2 5B ppm 

0 84U ppm 

3 IB ppm 

156 ppm 

The categones of carcinogenicity are according to the Chemical Substance TLV Committee which synthesizes 
mformation from a variety of sources The categories are 
Al - Confinned Human Carcmogen 
A2 - Suspected Human Carcinogen 
A3 Anunal Carcinogen 
A4 - Not Classifiable as a Human Carcmogen 
A5 - Not Suspected as a Human Carcmogen 
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G E O L O G Y AND O R E D E P O S I T S 0 F T H E N E I H A R T 

M I N I Î  G D I S T R I C T . C A S C A D E C 0 U N T Y. M O N T A N A 

by 

Paul A. Schafer 

I I T T R O D U C T I O N 

This renort i s based on two months of f i e ld wor^ accoc^ilished during 
July and august, 1953. The writer ras ass i s ted in the f i e ld mapping by 
VI C I'cLaugnlin. Information was dravm freely from the report on 
"The Geology of the L i t t l e Belt I'ountains, Montana," bi Walter Harvey Weed.* 
However, since tf^e publicat ion of Heed's repor t , the d i s t r i c t has expanded, 
and continuous development has opened new mines. The possj.bility of fur ther 
improvement in metal pr ices focuses a t tent ion on Heihart , a o i s t r i c t with a 
production record e-^ensive from 1882 to 1929 

The map accorapan^ing t n i s report was made with the aid of a plane t a b l e , 
open-sight a l idade, and pacing. Tne presence of numerous claim corners gave 
occasional checks. The geology was mapped in as much d e t a i l as tne outcrops 
permitted and veins were p l a t t ed ri^ere the i r presence was indicated bj su r ­
face or unaerground workings. In the occasional absence of fu l ler informa­
t ion , the trend of veins was generalized. The posi t ion of the por ta ls of 
tunnels , shaf ts , and dumps are incicated on the map. 

All accessible mine workings were mapped Many were inaccessible and 
information concerning t h a i was ootained from mater ia l on diimps, from maps 
and sections which had been made daring the operation of the pror>erty, and 
from smelter re turns on shipments 

The report describes most of the mines and some of the jircspects in the 
d i s t r i c t . Much of th i s description i s from surface and underground observa­
t ion , some of i t i s token from Weed's account, and seme of i t was obtained 
by conversation with men rho have worked in the mines Microscopic examina­
t ion of the ores and rocks was pursued during the f a l l and winter to determine 
tho mineralogy and the petrographic r e l a t ions of the ores 

•Vie«d, W H , The geology of the U^-tle Belt Wcuntalns, Uontara 
Rep-t , pt 3 , pp 257-4^1, 1900 

- 1 -

U S lr<ol Survey Trentleth Ann» 



ACKi 'OTLEDaffliTS 

The writer wishes to thank tho pooplo of Neihart for their willing and 
hearty cooperation and their neighborly friendliness. Especial thanks are 
given to Messrs D. L, S. Barker, M W Ric-cer, Tony Faller, John J Stewart, 
Thomas Uestgaid, Frank I«Iansikka, John Hcgener, Jesse Ilaury, C D and A J 
Conrad, W M Brown, Daniel Lenny, A E. Shaw, and many others. Their help 
vas an invaluable aid to the prosecution of tho survey Mr Samuel Barker, 
Jr , Mr M. E Wilson (forest ranger), and the members of the geological staff 
of the Anaconda Copper I-aning Company gave naps and information Grateful 
acknowledgment is duo to Mr. William C. McLaughlin for his efficient and able 
assistance in the field napping, and to Mr, Unno Î  Sahinen for tho editing of 
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LOCATION Al© ACCESSIBILITY 

Neihart is in tho central part of tho Little Belt Mountains, on the 
headwaters of Belt Creek, Cascade County, ' ontana It is the terminus of a 
branch line of tho Great Northern Railv/ay from Great Falls, 65 miles northwest 
The Park to Park Highway, No 87 TJ, connects Neihart with Groat Falls and 
T/hito Sulphur Springs 

The district embraces that region near Neihart rhich is drained by Belt 
Creek and its tributaries, including Rock Creek, Narrowgauge Creel-, O'Brien 
Creek, Carpenter Creek, Snow Creek, Lucy Creek, HcJZay Creek, Haystack Greek , 
•and Johns cn Creek. 

CLUiATE AND VEGETATION 

The Little Belt Mountains, especially in the vicinity of Neihart and 
Monarch, are a haven of comfort to the people of the neighboring plains, whose 
cottage colonies, extending up and dom tho valley, are well patronized during 
the summer montns. Days and nights are cool, the temperature seldom reaching 
90 degrees. In winter, however, Neihart is virtually isolated except for the 
railroad which serves it three times a week The winter snows are very heavy 

The district is well ratered by rainfall and melting snow, producing 
timber on tho slopes bet-reen altitudes of 4,000 and 7,000 feet. Open neaaowsj 
however, aro not uncommon, and these furnish excellent pasturage for stock. 
Although much of the timber has been logged off, tnere remains considerable 
stands of pine, large enough for lagging, and a few stands which aro adequate 
for stuUs 

i v i l N E R A L P R O D U C T I O N 

The Neihar t"d is t r ic t has been a r e l a t ive ly steady producer of s i lver 
since the time of discovery in 1881. Production before 1902 was high, valuea 
at $4,140,000, but the slump in pricQ beginning in 1892 and culminating in 

_ ? _ 
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the lo\/ of 1902, caused a shrinkage in px eduction which remained neglagibl© 
u n t i l tho imnrovement in s i lve r prices begi Lung in 1917. * ? -' ^ •- ' 

A second decline in s i l ve r pr ice , begiru ing ii 1927, had h. ^sijnil^'^'^^'-
effect on production. This l a t e r decline had a much more serTous^effeVt ' ^ 
UDO- production than that of 1895 to 1915 >-c.. c^rji '-

With sa t i s fac tory s i l ve r p r ices , Neiheirt has "ever fa i led to bo'"a. ' 
s ignif icant producer. From t h i s i t might be inferred that with bette'r p r ices 
a re tu rn of productioi i s imminerit This problem i s discuss'ed-Tinrthcr onV'' 

Fron 1881 to 1898 the production, as estimated by Weed, was" 4,000,000 
ounces of s i l v e r , OSOOjOOO in gold, ard 10,000,000 pounds of lead, with" a ' ^ 
t o t a l value of about $5,000,000 Fron 1904 to 1931 the t o t a l valu'e of metals 
MS.S $9,989,553 No o f f i c i a l figures are avai lable for the period 1898 to 
1904, but $2,000,000 i s considered a reasonable e s t u i a t e , making the value of 
the t o t a l production anproximately $16,989,000 

H I S T O R Y OF M I N I N G 

The discovery in 1879 of s i l / e r -bear ing lead carbonates -̂ t Barker end of 
gold in the a l l uv i a l deposits of Yogo Gulch caused a rush to the L i t t l e Bel ts 
Thfl discovery of s i lver ore at Neihart in 1881 evoked l i t t l e e t t en t ion . Rich 
carbonate ores were exploi ted. An ebb i r ac t iv i ty awaited the advert of a 
r i i l r o a d . In 1891 a branch of the Mortar a Central Railroad (now a part of the 
Great Northern system) was b u i l t to Neihart a."id Barker. Ttining ac t iv i ty was 
revived and Feihar t became the busy center of the o i s t r i c t 

A party of prospectors fron Bsri er discovered ore at Neihart and staked 
the Queen of the Hi l l s claim. The caup that g re - up rapidly . as named af ter 
J L Neihart and the d i s t r i c t \-as called the "Mo^ts a o i s t r i c t " . 

In 1882 small amounts of r i cn ore were packed o^ horsebicxc to the Barker 
smelter . In 1383 the Gait ai-'d Mx Chief mjines were bo-^ded b:, outside cap i t a l 
In 1834 tho Queen, Gait, B a l l , end Mt Chief nines T;ere actively developed and 
ore was shipped to the Omaha smelter. These shiprae t s net ted the c^ners $200 
a ton , eSteT deducting $100 n to_i for freight £.id t r e a t r e n t . 

According t o Ttced", " The I ountain Chief r a s purchased for $1G,000 
by the Hudson Mining Coiipa^v, which snent over $10,000 on developing the 
proDerty and acquired a group of six claims. Tne character of zhe ore unco"';-
ered by "chese wor^i \gs led to the building of a concertrator end smelter by 
t h i s company in 1885-86 About 1,000 to-'s of concentrates a d $50,000 to 
$50,000 worth of bul l ion were nads. The wor's closed do\7n ii 1887, owing to 
the exhaustion of the r i cn surface ores and to the exicountering at s l igh t 
denth ore carrying but 15 to 40 oonces of s i l v e r . " 

In 1385 a groun of claims acquired by Coloiel Broad n t e r ras consolidated 
to form the Bro?d a ter nine but , after a few months of exploi ta t ion, the work 
r=is suspended, 

Between 1887 a.id 1390 the car? was nearly deserted. The completion of 
the ra i l road in November 1891, giving cheap t ranspor ta t ion to the smelter a t 
Great F a l l s , brought new l i f e , Several nroper t ies were developed to a stage 
where steady production was assured aî d renewed a c t i v i t y ccarmencea 

• Weed, W H . , op e l t 
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Unfortunately, just a t that time, s i lver took a rapid drop in price This 
caused a general suspension of ac t iv i ty The Broadwa.ter mine continued to 
work large bodies of r ich galena ore and r ich s i lve r ore was profitably min­
ed in the Florence, Denton, and J ig Seven nroper t ies . 

Weed 3ives tne t o t a l production of the d i s t r i c t up to 1898 as 4,008,000 
ounces of s i lver , $800,000 in solfif ^̂ ^̂  10,000,000 pounds of lead. 

Between 1895 and 1915 the low price of s i lve r made i t prof i table t o op­
erate only the exceptionally high-^rade nines. Of these the Florence, Gait , 
Broadvatcr, Dig Seven, Ripple, Silver Bel t , Ifertley, Benton, Queen of the H i l l s , 
and Moulton were the most important. During t h i s period three mil ls wore spo­
radical ly operated the Morning Star, the I X L -Eureka, and the Broadwater, 
The Morning Star m i l comprised a crusher, one sot of r o l l s , and j i g s . The 
I . X L -Eureka was a ten-stamp cyanidation p lan t . Tne Broadwater was a con­
centrator equipped with crushers and tab les . In sp i te of these local f a c i l i ­
t i e s , Tiost of the ore was shipped direct to d i s tan t smelteis 

In 191b a new era begdin in the production from the Neihart d i s t r i c t . The 
steady improvement in the pr ice of s i lver , which reached a clinux in 1919 of 
over $1 10 an ounce, enabled many of the mines to reopen. The Moulton and 
Broadwater propert ies wore combined and operated under tho name of Cascade 
Silver Mines and Mills Compaiy. Their concentrating p lan t , located in Neihart , 
was remodeled ijid improved to handle 150 tons a day. The ore was sorted, 
shipping ore being separated from milling ore . The Broadvatcr tunnel \7as 
clccncd out for 2,000 f e e t . Other important producers a t th i s time wore the 
Benton, Gait, Blackbird, Si lver Bel t , Ripple, Alice and Hirt lqy, Big Seven, 
Cornucopia, Fairplay, Florence, London, and Tom Hendricks. Liost of those ship­
ped the i r r ich s i lver ore direct to smelters. Unt i l the opening of the Silver 
Dyke nine, the Moulton was the largest producer during t h i s period. Most of 
the others were operated on a leasing bas is , Tho Neihnrt Consolid<-ted Silver 
Mining Company, which opcratca the Hartley mine, \7as an important producer, 
shipping in 1922 an average of 800 tons a month. In the same year the Gait 
Mining Company shipped several thousand tons of dump no tor ia l in addit ion to 
ore from the mine, — 

The controlling in t e r e s t in the Silver Dyke property was purchased by 
the American Zinc, Lead and Smelting Company in 1922 _nd preparations were 
made for largo scale production. A reserve of ^bout a mill ion tons of mill ing 
ore, containing copper, load, and s i lver , w^s blocked out. ^ 500-ton f lo ta t ion 
plant Wt-s completed in Lfctrch 1923. From th i s t i je u n t i l the mine closed down 
in 1929, the Silver Dyke wzs the c-ap's l - rgcs t producer. The Silver Dyko ore 
contained ^bout 5 ounces of s i lver , 1^ per cent l&-d, and 0,75 per cent copper*. 
Development work t o t_ l l i ng more th ai 4,000 feet was done in 1925, the following 
year the mill -cs enlnrged to a capacity of 950 tons , ^nd tho Lnnc becxmo the 
largest producer of s i l v e r in luontana outside of Si lver Bow County. 

Other mines nct ivc during th i s period (1923 to 1929) wore the Big Seven, 
Florence, Moulton, Gnlt, Ripple, Queen of the H i l l s , Rock Creek, Si lver Bolt , 
I . X L , Broad-?ater, Benton, Dakotc, Conmonwcnlth, raid F i t zpa t r i ck . High-
grade ore was shipped from most of |thcsc. 

In 1925, r e l a t i ve ly low-grade ore from the Queen of tho Hi l l s end from 
the Gelt, operated by l e s sees , was shipped to the Timber Butte m i l a t Butte 

U S. Bur Mines liinerol Resources, I525, ? 640, I528 
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In 1928, production from the Silver D>ke decreased and the mine was closed 
down in April 1929 In 1930 a l l mines were i d l e except the Silver Dyke, from 
which a few shipments were made by lessees . In tha t year s i lver declined to 
below 40 cents an ounce and the nines were forced to c lose . They remained i d l e 
fron 1930 to the summer of 1933. In the f a l l of 1933 renewed ac t iv i ty was 
indicated by shipments of ore from the Ivtinute Man group on Carpenter Creek and 
the building of a small mill a t the Morning Star mine. 

T O P O G R A P H Y 

The town of Neihart stands a t an elevation of about 5»600 feet above sea 
l e v e l . Neihart Baldy r i s e s steeply above the town to about 8,000 feet and 
Long Baldy to 8,493 f ee t . The maximum re l i e f , therefore , i s about 3,000 f e e t . 
The average elevation of the upland surfaces i s about 7,000 fee t , giving an 
average r e l i e f of less than 2,000 feet The steep slopes heighten the effect 
of the r e l i e f so that t ranspor ta t ion from mines to the r a i l road often presents 
d i f f i c u l t i e s . 

The a_rea i s well drained by Belt Creek and i t s t r i b u t a r i e s , most of them 
carrying water throughout the year . Belt Creek runs in a northwesterly d i r e c ­
t ion through the town of Neihart . I t i s fed by the waters of three streams 
which enter above Neihart Sawmill Creek, Chamberlain Creek, and O'Brien 
Creek. Below the town Rock Creek, Spring Creek, and Carpenter Creek from the 
east and Johnson CreeK and Hartley Creek from the west enter Belt Creek. Each 
of these t i b u t a r i e s ca r r ies water a l l year and Carpenter and Ifertley dreeks 
have a swift and abundant f loT, Rock Creek and Spring Creek head on the west 
slope of Neihart Baldy and descend rapidly nearly a thousand feet within a 
dis tance of a mi le . Carpenter Creek heads on the slopes of Parnell H i l l , 
flo7;s westward and receives the waters of Hegener Cr^ek and Lucy Creek, which 
enter from the north, and joins Snow Creek which comes down from the slopes of 
Long '-fountain Carpenter Creek drops more than 1,600 feet in the five miles 
of i t s course Snow Creek drops more than 1,000 feet in l ess than two mi les . 

In a broad way, the L i t t l e Belt Mountains have the form of a dome, r i s i n g 
from the plain on the east and north, and from the wide Smith River valley on 
the south and west. They were formed by the d issec t ion of an uplif ted plateau 
or dome through tne vigorous erosion of r ad i a l l y disposed streams, Judith 
River, Wolf Creek, Belt Creek, and the eastern branches of Sfaith JRivej: have 
t h e i r sources in tne cent ra l portion of the L i t t l e Belt dome and flpw d i r e c t l y 
outward, forming a pat tern l i k e the spokes of a wheel. They cut deep, sharply 
defined valleys and flow rapid ly dotn r e l a t ive ly steep g rad ien t s . 

The Neihart d i s t r i c t , comprising a portion of the drainage area of upper 
Belt Creek, l i e s near the center of the L i t t l e Belt dome. Belt Creek has cut 
in to the plateau -to a depth of about two thousand feet* The valley Trails r i s e 
steeply to gently unaulating surfaces at elevations of 7,000 to 8,000 feet 
above sea l e v e l . Above tho r e l a t i ve ly f l a t upland, stand isola ted rounded, 
dome-shaped hills—monodnocks on an old erosion surface. Of these only Neihart 
Baldy and Lo-i§ Mountain ore within the map area of tho Neihart d i s t r i c t , 

A de l ica te adjustment of topography to rock res i s tance and s t ruc ture i s -
c lear ly apparent in the region. The r e s i s t an t Ncihc^rt quar tz i te stands out in 
^old c l i f f s from t̂ ^c walls of Belt Creek valley abovo Neihart , I t s southeast -
Tfard dip car r ies i t to the f loor of the val ley, through T^hich Belt Creek cuts a 
aarrow canyon, about t ro miles above tne town. Contrasted with the erosional 
features of the Noinnrt qua r t z i t e , the areas of gneisses and scnis t s lying 
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s t r a t i g r n p h i c a l l y below the q u n r t z i t o show smoother topographic forms, tho 
v a l l e y v a i l s ore l e s s s t e e p , c l i f f s und s toep-wcl lod c-nyons a r c r a r e Cer­
t a i n nembers of t h i s g r e a t s c r i e s of motaxaorphic rocics, however, a r c more 
r e s i s t a n t than o the r s ^nd s tand out p rou incn t ly -oovo tho surrounding smooth-
f e a t u r e d country Tins i s e s p e c i a l l y t rue of a rod fcldsp<-thic g n e i s s whoso 
co lo r and bold outcrops m-i-o i t ^n ou ts t -nd ing f o c t u r o of the l-^ndsc pc i n 
the immodi to v i c i n i t y of the to\-n 

West of Bel t Crock the upland i s r c l - t i v c l y f 1.1 because t h e N c i h . r t 
qu-^r tz i tc forms a r e s i s t a n t f l o o r tcmpoior i l j ' a r r e s t i n g the do;m-cut t ing a c ­
t i v i t y of eroding s treams The top of Long Mountain _ l s o p r e s e n t s a f - i r l y 
l e v e l surf. CO f o r the some reason 

The c h ^ r ^ c t c t i s t i c dc d r i t i c p t t c r n of t h e d ra inage I '^dicatcs thn t t h e 
s t ream channels o r i g i n a t e d on a domed pln toau i n rocks whoso simple s t r u c t u r e 
co inc ided \- i th t h e dcaned s u r f r c o . Thus, the s t r a ms achieved tho d e n d r i t i c 
p a t t e r n which, when t h e i r courses r c r e ent renched, had t o be n a i n t a i n c d i n 
t h e UTidorlying s t r u c t u r Uj-comp l i c e tod o lder r o c k s . The a t tempt t o d i v e r t 
t h e s t reams frcsn t h e d e n d r i t i c p a t t e r n to co inc ide v i t h t h e s t r u c t u r e of r e ­
s i s t a n t r o c k s , l i k e t h e Neihar t q u a r t z i t e end r ed g n e i s s , has been opera t ing 
wi th t h e r e s u l t t h a t rock s t r u c t u r e d i r e c t s t h o s t ream courses f o r sho r t 
d i s t a n c e s . 

G E O L O G Y 

PRS-aEITlAiJ ROCjî  

ThtDse rock b o d i e s , ly ing s t r a t i g r a p h i c a l l y bolow t h e Be l t s c r i e s , a r e 
h e r e c a l l e d pre-BeltiL.n' ' r o c k s , a term adopted i n t h o d e s c r i p t i o n of those 
i s o l a t e d bodies of s c h i s t and gne i s s kncum t o be o lde r t h . n t h o B e l t , bu t 
which hL.vG not ye t boon c o r r e l a t e d with a roas of d i f f e r e n t i a t e d Archo.1.1 and 
Algon.-'ian r o c k s . They o re h igh ly contor ted ind metamorphosed and l i e beneath 
t h e gcn t ly -d ipp ing B e l t roc 'cs . The ago d i f f e r e n c e between the pre-Belti..Ln 
and t h e B e l t i a n rocks i s very g r e r t . 

As y e t i t IS imposs ib le d e f i n i t e l y to c o r r e l a t e the p r o - 3 c l t i a n r o d ' s 
of Ne iha r t n t h e i t h e r the 'Po'yy s e r i e s or t ho Cncrry Croek s e r i e s of xhe 
Tobacc-i Rojt 'nd Jt idison ount.vi_s The d i f f i c u l t y of such - c o r r e l a t i o n i s 
i nc r ea sed by t h e f a c t thnx t h e Ncih J . t gnc i socs uj.d s c j i s t s JTC don i no r t l y 
of Igneous o r ig in nnd those of t l e ToK ceo Root Mountains a r e dominontly of 
sedimentary o r i g i n , an o r i g i n - 1 rock d i f f e r ence r h i c h markedly a f f e c t s the 
l a t e r metamorphic p r o d u c t s . 

The pro-3e l t ia_ : g n e i s s e s i-> the nap ar_ea of t h e Nc iL- r t d i s t r i c t occupy 
a l l but t h e sou theas t e rn p o i t i o n , including p ^ J t of t i e no r the rn s lopes of 
N e i h a r t Baldy and Long Hountoin, the con t r c t fo l lowing a l i n e inmedi ' ' t e ly 
above tho Ripple , Benton, Big Seven, Sj.lvcr B e l t , and BrandvTatcr n i n e s . The 
o re bod ie s of these n i n e s a r o f o r tne most p a r t w i th in t h e gne i s s a^d conse­
quen t ly below the N e i t n r t q u a r t z i t e whicn i s of B e l t i a n ago Since r o 

Tcnsley, Wilfred, SchsTer, P, /. , ej«J Hart, U, H., A aeologiocvl rcconaalssmce of the Tobacco Root 

Mountains, Jadison County, Ilontcsa Ifcntarj. Bureau of i ines and Geolofy, Heaolr Ho 9, I533 (Tho 

t e r o pre-Beltleji i n s suG^estcd to the authors by Dr ? J Thonson, Director of tho Bureau cf Mines 

-jid Gcolopy ) 
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The ore i s chiefly s i lve r and lead, much of the l a t t e r in the fas-m of ce-
r u s s i t e . t h e lead carbonate, Bar i te i s abundant, occurring with ankeri te and 
quartz , Pyrargyri te and polybasi te are common in the high-grade ore, and t e t r a -
hed r i t e , spha le r i t e , and galena are present . The presence of malachite, a z u r i t e , 
ce russ i t e , and coatings of supergene ruby s i lver indicate that the ore has been 
secondarily enriched, 

According to lir. Fa l l e r , ore aggregating about $40,000 was formerly taken 
from the mine, and in recent years he has made several shipments. 

The regu la r i ty of spacing of the ore shoots suggests tha t new bodies may 
be expected beyond the face of the a d i t , but the narrow width and small s ize of 
the shoots do not lend much encouragement to the i r further development, 

London Mine 

The London mine adjoins the Evening Star mine on the north and exposes the 
same vein There are four ad i ta which develop about 1,500 feet of the vein. 
None were accessible a t the time of the w r i t e r ' s examination. The mine was 
operated in termi t tent ly from 1912 to 1928 and high-grade ore was shipped d i ­
rec t ly to the smelter No production figures are ava i l ab l e . 

The vein l i e s ent i re ly within the Pinto d i o r i t e . Probably the yield has 
been from ore enriched by supergene processes. 

Blackbird Mine 

This nine i s on the northward extension of the Broadwater vein, between 
the 3road\7ater and the Silver Belt mines. I t ""as worked through a cross-cut 
ad i t and d r i f t s . Several large vein s p l i t s occur in the mine and these have 
yielded some ore , 

Tho mine was operated fo r a short time in 1902, and again from 1915 to 
1923 The net smelter proceeds r e r e $33,960,40. The s i l v e r content of the 
shipments averaged near 100 ounces per ton, lead, about 10 per cent, zinc, 
about 10 per cent, and gold a b o u t d l ounce. All of the exposed ore has been 
secondarily enriched. 

Si lver Dyke Mine 

The Sl iver D>ke property i s about 2^ miles up Carpenter Creek on the no\in-
ta in slope above the forks of the creek. The lower ad i t i s a t an elevation of 
6,670 feet above sea l e v e l . I t i s connected by a good mountain road to the 
r a i l road a t the mouth of Carpenter Creek, 

Development of the deposit began in the summer of 1921 and actual con­
s t ruc t ion began in the f a l l of 1922, The American Zinc, Lead, and Smelting 
Company acquired controll ing i n t e r e s t in the property and began operation in 
February 1923 upon the completion of a 500-ton m i l l . About 1,000,000 tons of 
miUiCg ore were blocked out and reported to contain about 1,5 per cent lead, 

75 per cent copper, and 5 ounces s i lve r to the ton. The t o t a l cost of mining, 
mi l l ing , and smelting was renorted to be $2,75 a ton in 1924, In 1926 the 
capacity of the mill was enlarged to 950 tons . In April 1929 the nine closed, 
apparently a f t e r the exhaustion of the ore blocked out and tho fa i lu re to 
develop any addi t ional large tonnage of ore During tho operation of the Si lver 
Dyke mine, Cascade County had a greater mine production than any county in the 
s t a t e outside of Silver Bcrw, 
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The ore body occurs in a large mass of brecciated quartz porphyry, p:an-
ite porphyry, and some brecciated gneiss The plan of the body is elliptical 
with a length of about 600 feet and a width of about 400 feet The developed 
vertical range varies from 250 to 300 feet The ore minerals occur in the 
interstices between the breccia fragments and to a slight extent in a fine- -
grained dissemination through the rock. The rock is highly altered to kaolin, 
sencite, and quartz. 
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Picure 12 ~5Ke*eh mcp showir^j the geology t rd surface plont in t h e ^ c ' n i t y of the Si lver D/te s ine 

111 the ore tiie primary ore minerals are p y r i t e , chalcopyrite, snha le r i t e , 
galena, and t e t r ahed r i t e Although no s i lve r minerals were observed, galena 
and te t rahedr i t e maj contain a small amount of s i l ve r , but in the case of 
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t e t r ahed r i t e i t i s not su f f i c i en t l / abundant to ca l l the caneral f i e ibe rg i t e 
The minerals occur in sitkill c lus te rs in the opoiings between lock fragments 
and in small ve in l e t s , Quaitz i s the p i iuc ipa l assoc ia te of the oie minerals 
in the c lus te r s Drusy cavi t ies a i c common and only reirclv are former openings 
completely f i l l e d Several f au l t s cut through the deposit tind some of these 
are more intensel j minerdlized than the brecciated nkiss* 

The upper portion of tne deposit i s p a r t i a l l y oxidized but much of the 
deeper ore i s •^rimarj The oxidation has produced c e r u s s i t e , malachite, azu­
r i t c , and i ron oxides 

The cause of the brecciat ion was not posit ively de t t r janed. The body 
occurs a t a junction of a number of dikes of quartz porphyry and gran i te por-
phvry (Carpenter Creek pomhyry) I t i s possible t ha t the f rac tur ing which 
accompanied the inject ion of the Carpenter Creek porphjry caused t n e breccia-
t ion of the b r i t t l e Sno r Croek quartz porphyry Soiaei/hat s ic i i lar breccia t ion 
has occurred in an apparently analogous s i tuat ion in t he v i c i n i t y of Hegener 
Crock, where maneraliztion has also occurred in the brecc ia . The nearby Whip-
poorwill and Savage veins may have contributed to the mineral izat ion in the 
capacity of feeder channels, Whether the feeders a re of commercial quali ty 
beneath the brecciated zone i s problonat ica l . 

The mining and concentration of tho ore are discussed by George J , Young* 
and ex t rac ts are herein quoted from his pancr 

"Underground developnent v&s expended froD t i e adi-^s t t d l f f c r c i t e levat ions At present the lov­
er ad i t I s usod for •srkl ' ig purposes This I s about 1,C00 feet l i l e n ^ h , 5 foct wide a t the top , 6^ 
fee t a t the bottom, and 7 tatii hlg^ A 3 ^ i r e h gafe trae< has been i n s t a l l e d , and oonneots to four or 
nore p a r a l l e l d r i f t s a t about BO-foo-̂  eontc-s Tvo of th^se d r i f t s aro Joined a t t h e i r further extrciai-
-^ies by a run-around. The others are dead ends, '•hlch 'Rill be extended as the^ a rc needed 

"TBO oethods cf alning are nov eiploycd, one being by open p i t durx<v: "^^ sucuner months, and the 
other be l r^ 'under cover' and r e s t r i c t e d to t h winter Do-ths oriThen excessive r a i n f a l l Interferes v i t h 
open p i t operations Bceajsc of t h e clayey n&turo of t h e ore and i t s s t ick} p rope r t i e s , the open-pit 
Binlnc departs fro-i the usual glory-hole prao*iec, Tho open p i t *as s t a r t ed fron two po i r s of Tcr t icol 
5 by 5-f9ot r a i s e s lOJ fee*^ apart and 35 foo't on centers These r a i s e s are connected with double load­
ing chutes Each ra ise iras recned cut t o I5 feet in diE=e'^er by r>.treating jpeord. The broken ore *TC.S 
reaovod pronptly frca the ehjtes t o p-cvent pac-drs end hcnci^ps Thereafter, t ho p i t tias extcndea by 
b l i a t i ' i s deep chum-d- l l l holes spaced about the rer ipherj of t h e v e r t l e " ! r e l i e d p i t , , 

' Averofe cost cf oining o-vcr t h e I r s t o i { ^ n.nths ires 42 / per t o n , i l i ich included Dsnacencrt 
ord cverbesd, but dees no^ include d E \ o l o ^ e n t , which i s c ^ u t 3 ^ / per t c ^ Upon a tonnage of 7OO tons 
per day, the cos*s nre very l o r 

"The ore i s unusual and approos'-cs the oonplex type Both oxidized and sulfhide nlncrols occur 
The valuable minerals cre g-vlena, cc -uss i t e , ehaloo;yr i te , no laeh l t e , •vzuri'^e, p y r i t e , ond' i ron oxides, 
Ti th s rha l e r i t o in as J l eaourts Iden t i ty of tho s i lver o inera l has not been jleteroined G-jicua con­
s i s t s of -J terod q v i r - i porphyry and g r e i s s , the ore cor's.inin^ -Jbcut 20 per cent of oolloidcl ffl>.tcrial, 
p r inc ipa l ly kaol in Hecjis contain 0 JB p t r cert copper, 1 5^ F*'' cert l e -d , and 4 48 ounces of s i l v e r 
per ton* T a i l l n c s w/erage 0 22 per een* copper 0 44 per cent lead, vM 0 9I ounces of s i l v e r ^-er t o n . 
About 16 per cent of *he l e d in tno ^ f A s i s oxidi ied, crd l i k c i a s e , bru-^ 25 per cent of the copper 
In the t i l i n g s abou* 46 ^er cer t o ' the copjer i s in cxid'zed fora rnd 23 per cent of t h e lead The 
recovery, considerir^ the physical r.r-'ure of the ore as I ' l l as i t s chenical conposi t lon, i s excellent— 
72,54 per cent^of *he cop,cr , 73 OJ Jor cent of t h e le . j i , and 80 55 per con* of the p i l vc r . The r a t i o 
of conceitrr*ion i s I3 I5 tons of ore t o 1 ton of eoncer^-ates 

Young, C J , Hovel B r ing and o i l l ' n g oethods a t t h e Silver Dyke property a t Neihart , Uonttrj. Ehf; 

and lUn Jour , vol 123, *•» ^> T 236-241, Feb 5 , 1527r 
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" Tvo products are node, a l e ' ^ eonecntrate ood a copper concentrate, the former being 
shipped to the East Helora snel ter end the 1-vttcr to Anaeond—. 

" Concentrates are hculcd in 5-'^on, solid t i r e . White t r u c ' s to tho railro-vd loading 
s ta t ion 3 ^ Biles coray a t a cost of $1 50 per ton, up fre ight i s hordled a t $2 por ton " 

The present and future value of the Silver D>ke depends upon the devel-
opTient of bodies of ore of mill ing quali ty which may be mined se lec t ive ly on 
a more modest scale than that empiloj ed by the Silver Dyke rj-ning Company, 
I t i s probable that the success of that enterprise depended upon three things 
low cost of operation, high base metal p r i ces , and supergene enrichment near 
the surface The present metal prices and the depletion of supergene ores 
indicate that fur ther mining of th is deposit must be select ive Numerous 
•uasses of low-grade ore s t i l l exist in the mine, exposed in the workings of 
the haulage l eve l and other openings. The Savage and Whippoorwill veins may 
yield ore, but because these were inaccessible during the w r i t e r ' s examina­
t ion , no posi t ive statement can be cade here concerning then 

Hegener Group 

This group of 10 c lams i s in and noar the valley of Hegener Creek, a 
north t r ibutary of Carpenter Creeic. The property i s owned by John Begener 
of Great Fa l l s Production, according to itr Hegener, has been between 
$25,000 ana §30,000, most of i t during the early l i f e of t he d i s t r i c t , A 
few small shipments woie made in 1922, Shipments contained from 30 to 300 
or more ounces of s i lve r to the ton 

There are numerous veins on the property of which the most important 
are the Vil ipa, Gold Soc'C, Copper Qaeen, and Baker '•'est of the workings 
are now inaccessible and information concerning them has been furnished by 
Mr Fegener 

The Vilipa vein has a northwest s t r i ke and crosses Hegener Creek nearly 
dt r ight angles , . . snaft vas suna. in 1902 on the vein to a depth of 115 feet 
and from the oottom a dr i f t cxterids 300 feet southeasterly An a d i t , now 
caved, follows the vein for a distance of 400 feet southeaster ly. The ore 
contained s i l v e r , gold, z inc , lead, and a t race ol copper Polybasi te hus 
been ooscr'' cd in ore from th i s vein 

The GOIQ •^ocr vein trends nort^' and soutn, partly beneath tho bed of 
t^c crcok I t was neveloped from tna bottom of a 100-foot snaft b> a d r i f t 
extending 50 feet north I t i s reported to be a wide vein with a high-grade 
"strea>" fron ;Siich ore was shippea that averaged 100 ounces s i l v e r , 6 per 
cent Conner, and 6 to 7 per cent lead to tho ton . An ad i t was driven on the 
vein for a distance of 265 feet Bie pr inc ipa l ore minerals Eire galena, 
chalconyritc, spha le r i t e , and t e t rahedr i t e (possibly f r e i b e r g i t e ) . Native 
s i l ve r , ruby s i l v e r , and native copper have been observed 

The Copper ciuocn vein s t r ikes north-south and has been developed by an 
adi t 155 feet long and a 100-foot cross-cut whicn cuts t he ve in . The vein 
contains chiefly s i lve r and copper as valuable consti tuents The main ore 
minerals are chalcopyri te , t e t r ahedr i t e , galena, sphaler i te , end nat ive s i lve r 

On the Baker claim i s a 75-foot cross-cut adi t wnich cuts a vide low-
grade mineralized zone containing chalcopyrite, 
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s i lve r content i s low. The p o s s i b i l i t y of develooing la rge tonnages of low-grade 
milling ore lo not remote, but most of the high-grade that could be profi tably 
shipped d i rec t to the smelter has probably been extracted 

Big Ben Group 

This group of claims, on the north slope of Poverty Ridge a short distance 
above the junctiô n of Carpenter and Snow creeks, is oFned by Frank liansikka, of 
Neihart. The ore is disseminated molybdenite in Snow Creek quartz porphyry. De­
velopment consists of an upper and lorer adit respectively 250 and 325 feet long 
and 100 feet apart vertically. According to Mr, Wade V Lewis, rho sampled the 
ore, the material averages about 0,5 per cent MoSo with se-eral zoies of better 
quality. 

Le t te r Ac / j ^ 

I \' HiasemmofeJ 
A V M«/yhe/en i^ 

Upper a J J ^ a l o u ^ /oo '^bere i 

FT-, 

LEGEND 

•Snow CraeTe p o r p J i y r y 

TJ/sje m i n o r s ^ 
MolyheJan fe 

I ^ \ ,j ' 'orpenf-ar Cra^/e. po r j :Myry 

/ Inch - /OO f ^ / 

•^ Vein 
ft a r t 

Figure 14 —Geologic sap of tho vorjcings in the Big Ben Bolybdenite deposit. 

' - The presence of molybdenite i s not r e s t r i c t e d to the Big Ben group, but i t 
can be found within t he Snou Creek porphyiy in many p l a c e s . Fine specimens have 
been talcen from the Tiyhite Elephant claim on Snow Creek, and i t i s common in the 
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vic in i ty of Hegener and I&ickey creeks. I t i s not improbable that commercial­
ly mineable bodies may be found ' 

^ Big Seven ij.ne 

^ This mine i s in Snow Creek valley on the north slope of Neihart Baldy 
? Mountain a t elevations between 7,000 and 8,000 feet above sea level and about 

2,000 feet above Bel t Creek. I t i s accessible from the ra i l road by a good 
road up Carpenter Creek about 1^ miles and a poor mountain road up Snow Creek 
about 1^ miles f a r t h e r . 

The ground was located in the eighties and before 1898 i t had been a 
largo producer of r i ch s i lve r ore with high gold content, Eirly slupments 
contained from 100 t o 500 ounces of s i lver and $20 to $50 in gold per ton . 
Since that time the nine has been an in termi t tent producer up t o 1921 Mr, 
D L S Barker, who operated the mine diuring i t s most productive period, 
s t a t e s that the t o t a l production has been in excess of $1,000,000 Although 
the wri ter has no production s t a t i s t i c s , the magnitude of the workings and 
the high-grade tenor of the ore indicate tha t production was probably near 
$1,000,000. 

The vein i s developed by three a d i t s , the upgor two on the vein and the 
lower a cross-cut and d r i f t . The upper ad i t ("Pierce tunnel") , i s 200 fee t 
above the middle tunnel , and extends in to the mountain 800 fee t along the 
vein I t i s now inaccess ib le . Tho middle or "Glover" t\innel i s about 2,200 
feet long and developed stoping-ground about 800 fee t long. I t i s 550 feet 
above the lower a d i t . The lower adi t i s a cross-cut for about 800 fee t un­
t i l i t encounters the vein which i t then follows for about 2,000 f e e t . Sev­
era l sub-levels were driven belov: the middle tunnel from a winze rh ich I d t e r 
was connected t o the lower tunnel by a r a i s e . Considerable mining was done 

( from the lower tunnel in two ore shoots, each about 600 feet hor izontal 
length A Tinze was sunk t o a depth of 200( ' ) fee t below the lower tunnel 
from a point about 1,500 feet in from the p o r t a l . The middle tunnel i s now 
accessible for about 1,200 feet •where a cave blocks i t . The lower tunnel i s 
open for a distance of about 1,800 feet (1953), 

The vein cuts Pinto d i o r i t e , gneiss , and Snow Creek quartz porphyry. 
I t IS narrow and l e s s productive in the Pinto diori te—fron a few inches to 
2 feet in width. In the gneiss i t widens to 6 f e e t . The ore i s contained 
in one or more narrow high-grado s t r ingers cut t ing the main vein, sometimes 
along tho center , but usually along one or both walls These high-grade 

I "s treaks" vary i n width from a few inches t o a foot or more. Much of the 
I vein matter i s more or less crushed rock, highly sc r i c i t i zed , s i l i c i f i e d , and 
I sprinkled with sulphides, 
' The ore i s highly silicooup—carbonates a r e ra re except in the lower psirt 
I of the mine where anrrerite becomes local ly abundant, Xcad and zinc were so 

ra re in the shipments froa t he upper par t of the mine that they were neglected 
in the smelter s t a t cnen t s . Both lead and zinc are present, however, and i n 
the lower levels they occur t o the extent of several per cent . The r a t i o of 
gold to s i lver va r ies from 1 ounce gold to 60 ounces s i l ve r , t o 1 ounce gold 

> to 140 ounces s i l v e r , the average being 1 t o 100, 
"5 The ore minerals a re chiefly p y n t c , galena, spha ler i te , p r o u s t i t e , and 

pearc i te (possibly also polybasi te) , A small amount of t e t r ahedr i t e (or 
J I f r e ibe rg i t e ) , chalcopyri te , molybdenite, and arsenopyrite have been observed 
I ' microscopically. Most of the high-grade ore specimens examined under the 
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microscope showed a brecciat ion of spha le r i t e , py r i t e , and quartz , with an i n t e r ­
s t i t i a l f i l l i n g of l a t e r galena, ruby s i lve r , t e t r a n e d r i t e , quartz and a l i t t l e 
carbonate, thus suggesting the p o s s i b i l i t y of vein reopening a t a c r i t i c a l time 
to receive t he deposition of the valuable const i tuents . 

I t i s not liicely tha t large bodies of high-grade shipping ore have been l e f t 
in the mine, but the poss ib i l i ty of developing considerable ore of mill ing qual i ty 
i s not remote. One diff icul ty i s the small width of the productive poit ion of the 
vein, 1 to 3 fee t , but t h i s mater ia l might be sorted before entering the m i l l . 
Ore shoots w i l l be largely limited to tha t portion of the vein which cuts gneiss , 
because i t i s seldom productive in the Pinto d i o r i t e , and as the Pinto d i o r i t e -
gneiss contact i s extremely i r r egu l a r , the downward pers is tance of ore shoots can­
not be predic ted , 

Benton Mine 

This mine i s in the upper Snow Creek valley jus t east of the Big Seven 
"This was for many years the l a rges t producer of high-grade ores of the camp, and 
the gold contents were so considerable that the mine was prof i tab ly worked from 
1892 t o 1896 despite the general depression in s i lver p rope r t i e s , , The only 
workings v i s i t e d in 1893 were those of the new tunnel or uppermost ad i t of the 
mine These workings nowhere cut en t i re ly through the vein, exposing the avails 
The vein matter i s a bluish decomposed gneiss , c£u:rying p y r i t e . The ore, though 
but a few inches in width, vas very r i c h , consisting of loosely compacted su l ­
phides with native s i l v e r . The hanging wall of the txinnel, Tiiich i s driven on 
the lead , shows Pinto d i o r i t e , and the foot wall a quartzose gne iss , but the vein 
crosses both rocks and i s not a contact lode 

"In t he summer of 1897 the high-grade ore bodies of t h e vein were reported 
exhausted and active developnent work was suspended, though a couple of l ease r s 
were ext rac t ing some galena ore from the stopes near the face of the lower tunnel , 

,The main ad i t level i s 2,400 f e e t long end i s driven on tho vein. In t h i s 
lower tunnel the vein i s from 3 to 6 fee t wide, and shows walls of both gneiss 
and Pin to d i o r i t e , the former prevai l ing where the ore shoots occur and the vein 
pinching to a few inches in width in tho l a t t e r ro<dr The vein i s a breccia or 
gne i s s , which i s in places checked and sanoy, but more general ly i s Altered to a 
soft c l a y - l i k e mater ia l , so t ha t the nine workings a r e wet and muddy. The Benton 
ore has been unusually high grade, the values being chiefly in gold, with some 
s i l v e r , bu t the bodies a t tho end of the new tunnel consis t of load ore , general ­
l y zincky and low grade. In the t h i r d tunnel tho vein c a r r i e s ore in bunches and 
not big shoots . In the mam lead the values were la rgely i n gold. The tunnel i s 
said to cut t^o leads . The ore produced in the past has been much l i ke tha t of 
the Big Seven One carload net ted $25,000, according t o Mr, D, C E Barker, and 
the t o t a l product of the mine had exceeded $400,000 in 1898."* 

Only a small amount of mining was done by lessees a f t e r 1905, Small sh ip ­
ments of ore were made dxincg 1908, 1910, 1911, 1915, 1923, and 1924, but no sys­
tematic operation has been attempted since the early work described above. 

At the . t ime of the ^TTiter's examination the workings were inaccessible and 
the dvmps gave the only clue to the mineralogy of the o re s , P y n t e occurs abun­
dant ly , and the material 15 ra the r s i l i c i o u s , apparently someThat similar t o the 
ore of t h e Big Seven, Grab samples of material from the dumps averaged about 

JTeed, ir H , op e i t , pp 43^-437 
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Tbm Hendricks l.!ine 

The Tom Hendricks i s a claim f rac t ion on the Ripple vein adjoining the 
Ripple claim The ore shoot occurs a t the junction of the vein with the cap­
ping of Neihart qua r t z i t e . The mine T-as worked by Mr J, J Stewart who pro­
duced about $60,000 worth of ore from i t 

Cornucopia Mine 

This mine consists of 14 patented claims on upper Snow Creek, o'vned by 
James E hftirray and H Lowndes Ilaur>, of Butte At present ('/ay 1935) i t i s 
being developed by lessees Several veins ha\e been p a r t i a l l y developed b> a 
250-foot shaf t , 300 feet of d r i f t s , and a 300-foot a d i t . The country rock i s 
grey g ran i t e gneiss near the contact with Pinto d i o r i t e , Onlj a few carloads 
of ore have been shipped. The ore i s in teres t ing because of the unusually 
high gold content r e l a t i ve to s i l v e r . 

S U ' i ^ A ^ I A N D C O I M C L U S I O N S 

The mines of t i e Neihart d i s t r i c t convenieitly d i / i de themselves into thjroe 
d i s t i n c t geographic and geologic un i t s the Neihart un i t , the Ccjrpentor Creel 
u n i t , and the Snow Creek unit The deposi ts of each d iv is ion , a s tney are ex- ^ 
posed by mining operations, exhibit mineral and s t ruc tu ra l fea tures which ca ta ­
logue them as de f in i t e por t ions , or segTients, of a continuous zonetl sequence. 
The individual cha rac te r i s t i c s of edch zone have been descrioed in a previous \ 
chapter, and i t remains to evaluate t he i r po ten t i a l i t y as future n c t a l producers 
In t>iis connection i t i s not the purpose of the wr i te r to d e l i n i t e l y and f ina l ly 
condemn or endorse, but to suggest, on the bas is of the geologic evidence, pro­
grams "hich appear to deserve consideration and thorough examination. 

I t i s improbable that largo reserves of high-grade ore ex i s t in any cf tho 
old mines, but the presence of considerable tonnages of low-grade mater ia l , con­
s i s t ing largely of zinc ore , has been proved in several p rope r t i e s , and i s sus ­
pected in many more, Whj', then, has not t h i s low-grade ore been ca^rloitcd'' In 
the f i r s t p lace , r i ch ore has been avai lab le in the pas t , which, by careful 
sor t ing , could be concentratea t o a grade that would prof i tably stand the costs 
of d i rec t shipment to smelters, i n s p i t e of deductions for z i n c . Secondly, veins 
are r e l a t i v e l y small and mining cos ts high, and, with the exception of a fe-v of 
the la rger mines, the i n s t a l l a t i o n of mill ing equipment 7as considered an unsound 
investment In most cases the m i l l would be far from the mine and haulage vould 
be cos t ly . Thirdly, the process of se lec t ive concentration of the products of 
complex ores was not as e f f i c i e n t , a s ' i t i s today, ' A fourth, and very important 
factor in causii^g the general "shut-do'Tn" of tho mines, was tne rapid drop in 
meta l ' p r i ces , especial ly in the p r i ce of s i l ve r , in 1929 and 1930, 

The former prac t ice of sor t ing t he "ore streak" from the mined mater ia l has 
placed on dumps large quant i t ies of vein-stuff wnich contains from 2 to 20 ounces 
of s i lve r and a l i t t l e load and z i n c ' From time to, t ime the dumps have been pick­
ed over ana the selected material shipped to smelters*or milled l o c a l l y . Scat­
tered dump samples ta ' en by tne r n t e r indicate tha t much of t he ".vastc," since 
I t i s already mined, i s now ore which might be prof i tably exploited by the use of ^ 
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proper methods of concentration. Bodies of low-grade ore have been left in 
nany mines during the careful selection of rich material practiced by early 
miners 1!h.e downward extension of ore shoots depends chiefly on the continu­
ance of suitable structures, a condition that cannot be ascertained \7ath0ut 
underground exploration, but assuming such continuance, the zonal indications 
favor downward extension, with an increase in base metals and decrease in 
silver. 

In order to mine the low-grade ores, zinc must be transformed from a 
liability to an asset. This can be achieved by modern methods of selective 
flotation in which a mill unit produces a zinc concentrate. The Timber Butte 
mill, at Butte, by this process, handled low-grade ore from Neihart at very 
low cost. The Comet mill, near Basin, produces zinc concentrate, lead con­
centrate, and pyrite (iron) concentrate. The zinc concentrate is sent to 
Great Falls, and the remainder to East Helena, In this way zinc yields a 
profit instodd of 0 penalty. 

A milling program calls for the developnent of sufficient tonnages of 
ore to maintain continuous and efficient production. Few single veins at 
Neihart aro capable of supplying, at the desired rate, tho ore demanded for 
this, and yet, by taking the veins together in groups, this may be accomr-
plished. The following discussion is based on the theory that in tho collec­
tive operation of closely associated groups of veins, there is hope of an 
economy of production that could not bo accomplished by the former wasteful 
old-time methods of individual selective mining of high-grade portions of 
veins. 

THE NEIH1RT SLOPE 

» • * 

The plan of mining and milling ore from a group of veins in this locali­
ty is not new. Something of that idea may have prompted the Neihart Consoli­
dated Mining Company to start their Compromise tunnel from the village, Mr, 
Jesse L Maury examined the district in 1929 with the same idea in mind At 
present (1935), with the enco\rragement given by an improved silver price, such 
a program again cones to the front. 

The portal of the Con^romise tunnel (adit) is not well situated for ade­
quate dump room and mill site, but this could be remedied by starting the adit 
on Rock Creek at about the same elevation. The Compromise tunnel, continued 
along the Moulton fault, would cut the Broadwater vein about 280 feet below 
the No 8 level, cutting, on the way, the ffiirtley vein. Rock Crfeek vein, and 
numerous other veins on the ground of tho Neihart Consolidated Ilining Company, 
The total length of this cross-cut adit would be about 3,500 feet. By serving 
the double purpose of drainage level and haulageway for the Sirtley and Breed-
water mines nuch econony of operation could be achieved. By the consolidation 
of the Broadwater, lijrtley. Rock Creek, Moulton, and possibly the Gait, suffi­
cient nill-feed may be maintained to supply a larger concentrator than rould 
be possible by individual operations, thus affecting a considerable saving In 
milling costs. Of course, a large initial expenditure for development must 
precede the design and construction of a mill. 
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I In t h i s area three formerly producing mines a re ideally disposed ^ o r a 25 
s ingle large operation the Big Seven, Benton, and Ripple mines. From tho low^ 
er ad i t of the Big Seven, a 2,000 foot cross-cut would cut tho o therrve ins . 
However, i t might be necessary to place the mi l l on main Snow Creek in order 
to get sufficient water, and in t h i s case a tram hculagorray would bo required . 
The probabil i ty of tho presence of considerable ore of mill ing qual i ty i s g rea t 
enough to warrant a thorough examination with t he idea of mining a t l e e s t .two 
and possibly a l l three veins as a unit ~ » 

) CIRPE^TER CREEK 
1 

On account of the inaccess ib i l i ty of the mines in t h i s area (especial ly 
on Hegener Creek), the T r i t e r can say l i t t l e regarding the quantity or qua l i ty 
of the ores . Some bodies of z n c - l e u d - s i l v e r ore appear to merit careful cx-
aminat ioi . Possibly three or four deposits on Hegener Creek could be handled 
as a unit in conjunction with c mi l l , but thorough geologic inves t igat ion and 
considerable new development would be necessary to determine the f e a s i b i l i t y of 

I t ha t enterprise 
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coiiiincrcial minerals, theieby providinp: produccis and consumers of 
mmeral products with tho means for followmg short-time changes m 
conditions of supply and demand of the leading mineral commodities 
Thus, the Bureau of Mines would materially enhance its service of 
providing tho earliest and most complete official data covering the 
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INTRODUCTION 

Although the trend of busmess for tho first 5 montlis of 1939 was 
downward, the year as a whole showed a marked improvement over 
1938 The index of the volume of industrial production of tho Federal 
Reserve Board, generally accepted as the most reliable business indi­
cator, was 106 for 1939, an advance of 23 percent from 80 m 1938 
This index, adjusted for seasonal variation, was 101 in January but 
dropped to 92 m Aprd and May Begmning in June it started a 
steady rise indicative of substantial improvement m virtually all 
lines of business In tho last quarter, under the impetus of actual 
and anticipated war orders, the index remained above 120 and actu-

"WS iwB 1895 1900 1905 1513 RlS iMO iK5 IM3 1935 iMO 
FlQUBS I —Mineral production of tbe Unitod BtatM I8IIO-IB3t 

ally reached an all-time peak of 128 m December This spurt was 
short-lived, for the mdex dumped sharply for tJio first 4 montna of 1940 
before tummg upward m May 

Mmeral production did not advance as rapidly m 1939 as busmess 
m general, although the mdex for the year was 108,2 pomts higher than 
that for all industrial activity In 1938 the spread was quite pro­
nounced—99 for minerals and 86 for industrial activity The pre-
limmary total value of mmeral production m the United States m 1939, 
as reported to the Bureau of Mmes by producers, was $4,874,000,000, 
an mcrease of 12 percent from $4,362,900,000 m 1938 Metals, as a 
group, led with a rise of 45 percent m value, followed by nonmetals 
(other than fuels) with 18 percent, fuels decreased 0 06 percent 

The steel mdustry paced the mdustnal advance of the closmg 
months of 1939, with production rismg to a peak of 94 4 percent of 

VII 
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GOLD, SILVER, COPPER, LEAD, AND ZINC IN MONTANA 

(MINE RETORT) 

By T H MILLER AND PAUL I U>P 

SlfM M7tft¥-eeTMNiL. 
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The total value of tho output of recoverable metals in Montana in 
1939 increased $12,841,124 or 46 percent, over 1938 Substantial 
gams were recordea in both quantity and voluo of each of the five 
metals, the value of copper increased $5,214,268, zmc $2,770,072, 
gold $2,130,100, silver $2,028,598, and lead $698,086 Ihe gam of 
$9,376,536 in Silver Bow County (from $18,300,823 in 1938 to 
$27,677,359 m 1939) represented 73 percent of the total State gam 
and was made possible by reopening of the zmc mines and increased 
output from the copper mmes of tho Anaconda Copper Mining Co at 
Butto There were important increases in output of siliceous ores, 
chiefly gold ore, from several counties Tho gain from placer mmes 
was notable 

All tonnage figures are short tons and "dry weight", that is, they 
do not mclude moisture 

The value of the metal production herein reported has been cal­
culated at the following prices 

PrteeB of gold, itlver, copper, lead, and nne, 1936S9 

Year 

1915 
1(00 
l«37 
1038 
1030 

Gold I 

Pirfiiu 
ounce 

t3S.OO 
30 00 
1100 
3S00 
31.00 

BlWet > 

Per fini 
ounM 
t o 71876 

774B 
77"»» 

«M6+ 
««78+ 

CoppOTl 

P t r pound 
l a 083 

092 
121 
001 
104 

Lead* 

P n nounii 
10 040 040 

OW 
040 
047 

Zlnoi 

Per pounif 
la044 

on 065 
048 
053 

I Price under authonty of Gold Reaerre Act of Jan 31 1034 Treasury leisl n in t f e Talue of gold from 
Jan 18 1837 to Jan 31 1034 was $20 67+(t30 071836) per One ounce 

11035-37 Yearly kTcrase wclRhted Titasury buylni price lOr newly mined sllTcr 1038 30 T m s u r y 
buylnx price for newly mined silver 

• Yearly average weighted price of all grades of primary metal sold by producers 
• to 04040464 > $087878787 
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Mine production of gold, stiver, copper, lead, and Mine tn Montana, t936~S9 and 
total, 18811-1989, tn term* of recovered metala 

'̂  ear 

1036 
1036 
1037 
1018 
1039 

1803-1030 

MInea pro 
duelng 

Lode 

681 
570 

oro 
482 
694 

Placer 

551 
284 
400 
206 
283 

Gold aode and placer) 

Fine ouncaa 

161 088 03 
180 300 20 
303 253 00 
203 313 00 
204 173 00 

16 161 441 00 

Year 

1036 
1936 
1937 
1938 
1039 

18e»-103e 

Copper 

Found* 

' 5 7 8 3 030 

Valua 

t l2 861 470 
k 153 006 
S4 07^77e 
16 133 748 
30348018 

I 099 118 600 

Lead 

Pounds 

< 583 047 

Valua 

01 780 543 

Value 

SCO 103 647 

silver (lode and placer) 

Fine ounces 

088 464 936 

Value 

603 608 113 

Zlno 

Pounds 

>1 586 370 

Value 

339 068 008 

Total value 

3 863 669 860 

• Figures not available > Short tons 

Gold and itlver produced at placer minei tn Montana, 19SB-S9, tn fine ounces, tn 
terms of recovered meial* 

Year 

1936 
1936 
1937 
1938 
1939 

Sluicing hydraulto 
and drift 

Gold 

4588 48 
3803 03 
3089 00 
3 896 00 
3;283 00 

BUver 

1 - 6 4 7 
338 
369 
861 
263 

Dragline and dry 
land dredgea > 

Gold 

0 031 88 
18 313 43 
16 844 00 
10 006 00 
18 901 00 

SUver 

1 554 
3393 
4 349 
2 943 
4659 

Floating (bucket) 
dredges 

Gold 

12 080 87 
10 300 36 
17 564 00 
31 396 00 
33 815 00 

SUver 

1 294 
1033 
1797 
1340 
0723 

Total 

Gold 

26 309 S3 
40 415 80 
36 897 00 
3^348 00 
54 909 00 

Silver 

3 496 
6654 
6 416 
0 534 

11 634 

> A. floating washing plant supplied with gravel by a dragline excavator is called a draglhie dredge a 
stationary or movable washing plant supplied with gravel by any type of power excavator la called a 

dry land dredge ^ 

Gold —The output of gold m Montana mcrcased to 264,173 fine 
ounces in 1939—the largest output since 1887, when 289,212 ounces 
were produced Gold from lode mines increased 41,200 ounces and 
that from placers 19,651 ounces Gold from Jefferson County 
increased 11,804 ounces, from Madison County 11,505 ounces, and 
from Lewis and Clark County 10,997 ounces, substantial gains were 
iccorded also m Broadwater, Deer Lodge, Granite, and Silver Bow 
Counties Most of tho gain from placer mmes came from tho new 
bucket dredges of tbe Wmston Bros Co and tlio Porry-Schroeder 
Minmg Co , which were placed m operation late m 1938 Large 
gams in output of gold were reported at tlie Southern Cross, Victoria, 
Ohio Keatmg, and Golden Sunlight mines and at the Butte properties 
of the Anaconda Copper Mining Co Sihccous ores yielded 72 pcr-

GOLD, bILVl U, COPPER, LLAD, AND ZINO IN MONTANA 3 3 9 

cent of tho State total gold m 1939 and placers 21 percent Ore 
treated at amalgamation and cyamdation mills yielded 31 percent 
of ihe gold, crude ore shipped direct to smelters 33 percent, and ores 
treated at concentration mills 15 percent The output of gold ore 
mcreascd to 815^949 tons m 1939 (compared with 756,223 tons m 
1938), it comprised 82,359 tons treated at amalgamation plants, 
490,429 tons treated at cyamdation plants, 148,138 tons treated at 
concentration plants, and 95,023 tons shipped crude to smelters 

^ C 

1930 1940 

Y inuRK 1 —Value of mine production of gold silver oopper lead and tine and total value In Montana 
1870-1930 

The West Mayflowci property (Madison County) of tho Anaconda 
Copper Mmmg Co m 1939 again was the largest gold producer m 
Montana, it wos followed by the Winston dredge near Clancey, the 
Ruby Gulch mine at Zortman, the Victoria mme at Silver Star, the 
Butte Highlands mme m Silver Bow County, tho Butte properties 
of tho Anaconda Copper Mmmg Co , the Porter dredge at Helena, 
tho Jardino mine in Park County, tho Golden Messonger mmo m 
Lewis ond Clark County, ami tho Southern Cross mine in Deer 
Lodge County These 10 piopcrlics yielded 105,665 ounces of gold 
in 1939 
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Silver —The output of recoverablo silver m Montana was 9,087,571 
fine ounces m 1939 compared with 6,403,962 ounces m 1938 and 
11,812,093 ounces m 1937 Most of tho gam m 1939 was m Silver 
Bow County (6,114,455 ounces produced m 1939 compared with 
4,018,192 ounces m 1938) and was due to reopenmg of the zmc mmes 
and to increased output from the copper mmes of the Anaconda 
Copper Minug Co The production of silver from Jefferson, Cn Ecade, 
and Granite Counties also mcreased substantially Copper ore 
yielded 52 percent of the State total silver m 1939, zmc-lead ore 20 
percent, and silver ore 18 percent Nearly 79 percent of the silver 
came from ores treated by concentration and 19 percent from ore 
sent direct to smelters Silver from zinc-lead ore increased 1,331,843 
ounces and that from copper ore 838,344 ounces Tho output of 
silver ore mcreased 26,962 tons and that of gold-silver ore 48,172 
tons 

The Anaconda Copper Mmmg Co was m 1939, as usual, the chief 
silver producer m Montana—the copper and zmc units at Butte and 
the Flathead mine yieldmg nearly 70 percent of the State total 
Other important silver producers included tlie Comet mme near 
Basm, the Granite Bimetallic and Silver Pnnce mmes near Phdips-
burg, the Big Seven and Florence mines at Neihnrt, the Hecla mme 
m Beaverhead County, and the West Mayflower mme in Madison 
County 

Copper —Copper ore, the most valuable mineral product of Mon­
tana, yielded recoverable gold, silver, and copper valued in all at 
$23,621,484 m 1939, or 58 percent ol the total value of the metal 
output of the State The Anaconda Copper Mmmg Co was, as 
usual, the only important producer of copper m Montana, the output 
of recoverable copper from company mmes at Butto mcreased 27 

[lorcent over 1938, owmg to mcreased rate of operations during the 
ast 4 months of 1939, but it was considerably less than the output 

m 1937 The company shipped 2,197,863 tons of copper ore to the 
mill at Anaconda compared with 1,561,186 tons m 1938 and 3,068,665 
tons m 1937 

Lead and zine —The Anaconda Copper Mmmg Co resumed pro­
duction of zmc-lead ore from the zmc mmes at Butte m March 1939, 
after a shut-down of more than a year, zmc shipments were resumed 
in December at the Emma mme, leased by the company As a 
result, the output of zmc-lead ore in Montana increased to 320,248 
tons m 1939 from 114,769 tons m 1938, with proportionate incienses 
m production of all five metals There was a decrease m 7mc-lead 
ore from the Jack Waite mme, but an increase from tho Comet mme 
Zmc-lead ore from Granite County increased slightly but was much 
leas than in 1937, as no zmc-lead ore was produced at the Trout 

aerty Concentrates smelted yielded 60 percent of the State total 
and 64 percent of the zmc in 1939, crude ore smelted yielded 32 

[lercent of the lead, and slag fumed yielded nearly 8 percent of the 
ood and 36 percent of the zmc There was an mcrease m lead from 

crude ore smelted, chiefly from tho Flathead mme m Flathead County 
and the Glendennm property in Judith Basin County 
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MINE PRODUCTION BT COUNTIES 

Mtne produelton of gold stiver, copper, lead, and ctne tn Montana tn 1989 by 
coimltes tn terms of recovered metals 

( niiiily 

Beaverhead 
Uroad water 
Carbon 
Cascade 
Deer Lodge 
Fergus 
Flafliend 
Gallatin 
Granite 
Jefferson 
Judith Ba^ln 
Lewis and Clark 
Lincoln 
Madison 
Meagher 
Mineral 
Missoula 
Park 
Phillips 
Powell 
Ravalli 
Banders 
Silver Dow 
Sweet Grass 
Tools 

Total 1938 

County 

Beaverhead 
Broadwater 
Carbon 
Cascade 
Deer Lodge 
Fergus 
Flathead 
Gallatin 
Granite 
Jefferson 
Judith BaMn 
I ewls and Clark 
I Inooln 
Madison 
Meagher 
Mineral 
Mlvoula 
Park 
Phillips 
Powell 
Ravalli 
Sanders 
Silver Bow 
Sweet Grass 
roole 

Total 1938 

Miuee produr 
lug 

lode 

40 
48 

11 
13 
8 
3 
2 

10 
06 
3 

63 
6 

163 
3 
4 

13 
5 
3 

34 
6 
8 

37 
1 

694 
483 

Placer 

Copper 

lound 

100 394 
32 731 

9260 

38 
3404 

58 
134 981 
381 731 

11 231 
39 173 
4 798 

91 606 
1 600 

17 461 
68 

1 7«0 
3 876 
2 308 

184 182 
104 533 471 

1 000 

106 654 000 
164 436 000 

Value 

$30 737 
3 364 

963 

4 
864 

6 
14 038 
40 739 
1 168 
4 074 

490 
0 627 

156 

1 816 
6 

183 
403 
340 

10 155 
30 331 481 

104 

30 34R 010 
15 133 748 

11 
28 

I 

6 
3 

I 
17 
18 

41 
9 

24 

Gold (lode and placer) 

Mne ounces 

11 570 
10 901 

1 
3 078 
9 866 
3 185 

614 
6 

14 383 
30 984 

109 
45 864 
1 944 

61876 
16-v^ 395 
20 ^ < ^ 1073 
33 
6 
3 

38 
3 
3 

20 

6 

383 
365 

3,268 
8 697 

18 196 
8 806 

171 
155 

22 030 
39 
69 

364 ITS 
303 313 

Value 

$404 010 
696 635 

35 
72 730 

345 310 
111 475 
31 400 

310 
499 905 

1084 440 
3 816 

1 004 800 
68 040 

% 166 635 
13 826 
37 530 
79 030 

aoi 945 
036 860 
311 325 

6886 
5 436 

771 260 
1 016 
3 415 

9 246 056 
7 116 955 

Lead 

Iounds 

763 064 
433 319 

686 435 

383 
5533 653 

6830 
446 193 

4 003 787 
1 666 745 
3 324 631 

83 800 
211 383 

1 532 

8039 
30 318 

127 000 
31 334 

6 558 916 
9 415 341 

33 110 000 
I8 6H000 

Value 

$35 864 
19 849 

37 663 

18 
300 077 

374 
30 934 

188 178 
73 637 

156 353 
3 939 
9 935 

73 

400 
I 435 

5 069 
998 

308 369 
443 531 

1 556 170 
868 084 

Silver Qode and placer) 

Flno ounce* 

181 718 
31 170 

438 374 
11 251 
1406 

473 846 
0 

693 026 
653 192 
38 520 

12% 265 
11024 

331 308 
112 
66 

3806 
7 375 

74 443 
68 475 
3306 

37 219 
6 114 466 

134 
3 

9 087 571 
6 403 963 

Zinc 

Pounds 

10 000 

1 326 404 
2 142 308 

22 000 
26 378 000 

787 000 
40 033 388 

69 608 000 
17 688 000 

Valua 

$530 

68 973 
111 400 

1 144 
1 314 456 

40 024 
3 081 070 

3 619 096 
849 034 

Value 

$133 348 
21 164 

297 503 
7 637 
%353 

321 641 
6 

470 419 
375 600 
20 163 
82 993 
7483 

167 009 
76 
38 

1004 
5000 

60 631 
46 480 
3 944 

18 476 
4 lEO 418 

01 
3 

6 168 633 
4 139 936 

Total 
value 

$684 890 
739 913 

36 
390 337 
353 947 
113 849 
603 563 

496 
1 074 369 
1800 357 

109 017 
3 163 605 

79 961 
3 343 006 

14 129 
37 668 
83 156 

308 383 
687 674 
364 177 

0 407 
393 349 

27 677 369 
1 210 
3 417 

40 937 870 
38 000 746 
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OoU and stiver produced at lode «;; / /^;« j ^ ^ J J ^ T *" ' " " ' ' '"' " " " " ' " ' *" ' " ' ' " ' "^ 

County 

Beaverhead 
Broadwater 
Cascade 
Deer Lodge 

^f^t-i^d 
Gallatin 
Granite 
Jefferson , 
Judith Baain 
liswls and Clark 
I Inooln 
Madison 

Silver County 

Meagher 
Mineral 
Missoula 
Park 
1 bllllps 
lowoh 
Ravalli 
Banders 
Silver Bow 
Bwocl Oress 

Total 1938 

Gold and stiver produced at placer mines tn Montana tn 19S9, hy counties, tn fine 
ounces, tn tertni of recovered metals 

Beaverhead 
Broadwater 
Carbon . 
Deer Lodge 

Oi!ifB?ln 
Granite 
Jefferson ^ „ . ^ 
I.ewlB and Clark 
Lincoln 
Madison 
Meagher 
Mineral 
Missoula 
Park 
I hllllns 
Powell 
RRValll 
Sanders 
Silver Bow 
Toole 

Total 1038 

I A floating washing plant supplied with gravel by a dragline excavator Is called a dri, 
statlonwr or movable washing plant supplied with gravel by any type ol power excavator 

I Figures for sluicing and hydraulic include those tor drift mining 

ilino dredge a 
la called a dry 
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MINING INDUSTRY 

Reopenmg of the zmc mmes and mcreased output from the copper 
mmes of the Anaconda Copper Mmmg Co at Butte accoimted for 
most of the gams m metal output m Montana m 1939, however, 
increases were reported in gold ore treated at amalgamation ana 

rnidation mills, and tliere was a marked increase in crude gold ore 
iped direct to smelters 

Gold recovered at placer mmes m Montana mcreased 19,651 fine 
ounces over 1938 Seven connected-bucket dredges were in opera­
tion durmg 1939 and handled 7,436,147 cubic yards of gravel yield­
ing 33,815 ounces of gold and 6,723 ounces of silver, the recovered 
gold was valued at $1,183,525, indicating an average value of 15 9 
cents to tho cubic yard of gravel treated Draglme or power-shovel 
excavators with dry-land or floating washing plants were reported in 
operation at 49 properties, the plants treated 4,377,813 cubic yards 
of gravel, which yielded 18,901 ounces of gold and 4,659 ounces of 
silver, the gold recovered was valued at $661,535, indicating an 
average value of 15 1 cents to the cubic yard 

ORE CLASSIFICATION 

Details of ore classification are given in the chapter of this volume 
on Gold and Sdver 

O r e sold or t r ea ted t n M o n t a n a t n 1 9 8 9 vitUt content t n t e r m s of recovered meta ls 

Source 

Dry and sfllceous gold ore 
Dry and siliceous gold silver 

ore 
Dry and silloeous silver ore 

rino ore 
Zinc lead oro 

Total lode mines 
Total placers 

ToUl 1938 

Mines 
produo 

Ing 

379 

36 
83 

•495 
0 

91 
8 

10 

• 594 
383 

870 
747 

Ore 

£>ker( loiu 
816 949 

66 6W 
177 882 

1049 481 
2; 253 370 

31006 
114(^705 

330 348 

3 703; 780 

3 703 780 
3 734 466 

Gold 

Fiiu 
euncM 
179 610 

5 401 
^477 

190 578 
7036 
3;30« 

16 
8 048 

109 174 
M999 

204 ITS 
203 313 

Silver 

Ftiu 
auHCtt 
448 803 

287 304 
1 (06 840 

3 343 037 
4 697 930 

314 KB 
38 483 

I 783^130 

0 075 937 
11 634 

9 087 571 
0 401963 

Copper 

Pounit 
173 633 

94 3(6 
383 886 

649 274 
• 193 897 480 

61 2T1 
5(31 

1 160 891 

'195 054 000 

• 106 654 000 
M6I 426 000 

Lead 

Pwmii 
84(^863 

142 813 
I 4(1 641 

^453; 906 

• 83I8(S 
1̂ 518 678 

18 306(68 

31 110 000 

33 110 000 
18 654 000 

Zinc 

i 
Aninrff 

35 199(04 
44,198,390 

69 108 000 

ro 698 000 
17 088 000 

/y~ 

I A mine producing more than 1 class of ore Is counted but once In arriving at total for all cls«eii 
> Includes 4 004 361 iwunds recovered from precipitates 
> Includes 145 638 tons of current slag fumed 
< Includea 5 563 800 pounds recovered flom precipitates 
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METALLURGIC INDUSTRY 

Lode mmes m Montana produced 3,792,780 tons of oro and old 
tailmgs in 1939 compared with 2,724,466 tons m 1938 The output 
in 1939 compnsed 82,369 tons treated at amalgamation mills, 490,429 
tons treated at cyamdation nulls, 2,836,478 tons treated at concen­
tration plants, 237,876 tons shipped crude to smelters, and 145,638 
tons treated at a slag-fummg plant 

Two combmed cyamdation and concentration mills and 19 straight 
cyamdation mills were operated m Montana in 1939, tho ore and old 
tailings treated mcreased from 433,233 tons m 1938 to 490,429 tons 
m 1939 The material treated in 1939 contained 79,132 ounces of 
gold and 223,654 ounces of sdver and the bullion and concentrates 
produced yielded 68,349 ounces of gold and 126,153 ounces of silver, 
indicating average recoveries of 86 percent of tlie gold and 56 percent 
of tho sdver ' Fifteen of tho mills, troatmg 464,412 tons of material, 
reported the consumption of 286,302 pounds of 91-perccnt sodium 
cyanide, 69,876 pounds of calcium cyanide, 80,560 pounds of zmc 
dust (mcludmg zinc shavmgs used at one plant), and 3,725,537 pounds 
of lime, in addition, two plants used 1,103 pounds of load acetate and 
one plant used 5,270 pounds of manganese dioxide 

Ore treated at straight concentration plants increased from 1,976,828 
tons m 1938 to 2,836,478 tons m 1939 Tho 1939 total comprised 
148,138 tons of gold ore, 43,600 tons of gold-sdver ore, 125,262 tons 
of sdver ore, 2,197,863 tons of copper ore, 300 tons of lead ore, 1,067 
tons of zinc ore, and 320,248 tons of zmc-lead ore 

Detads of tho treatment of all ores produced m Montana in 1939 
are given in tho tables that follow 

ilftne production of metals xn Montana tn 1989 hy methods of recovery, in terms of 
recovered metals 

Method of recovery 

Ore eyanlded 
Concentrates smelted • 
Copper nredpltate* smelted 

Blag fumed 
Placer 

Total 1938 

Material 
treated 

Skort (OIU 
83;8t« 

490 439 
600 204 

3; 007 
337 878 
146(18 

Gold 

Fliutuneti 
9 864 

(6,378 
44 614 

80 028 

HOOO 

284 173 
203 313 

Silver 

l i iutuiuu 
3 043 

116 015 
TI77 0W 

I 747 330 
33(01 
11 (34 

0 087 571 
0 403 963 

Copper 

P iun i t 

187 408 871 
4 004 361 
4 151 3(8 

196 664 000 
164 426 000 

Lead 

PMiiult 

10 914 836 

10 083 184 
3 613 000 

13 110 000 
18 654 000 

Zlno 

Pouadt 

44 330 000 

35 378 000 

69 698 000 
17 688 000 

• Includes sino concentrates treated at electrolytic plants 

GOLD, SILVLR, COPPbR, LEAD, AND ZINO IN MONTANA 3 4 5 

Mtn< production of metala from amalgamation and eyantdaCton miUs (unth or vnthout 
eoneeniratton eguipmenO tn Montana tn 1989, hy types of mtUs and by counties, in 
terms of recovered metals 

AMALGAMATION MILLS 

County 

Broadwater 
Deer Lodge 
Granlto 
Jefferson 
Lewis and Clark 
I Incoln 
Madison 
Mineral 
Missoula 
Park 
Powell 
Kavalll 
Banden 

Total 1938 

Material 
treated 

Short 
ton* 

60 
1 443 
3 891 

3U 
1 OEIO 

770 
14 486 

7 014 
176 
900 

63 395 
451 
(6 
35 

83^359 
77 478 

Recovered In 
bullion 

Gold 

Fint 
ouncd 

31 
1 012 

123 
70 

135 
139 

1 145 
1 601 

3 
178 

4908 
71 
31 
7 

0 364 
9 493 

SUver 

Fint 
ouncei 

3 
189 
17 
41 
38 
31 

367 
600 

n 707 
35 

3 

3 043 
3 050 

Concentrates smelted and recovered metal 

Conoen 
trates 

ducod 

aor< 
foni 

59 

6 
64 

306 
146 

7 
18 

3 138 

6 

%800 
1 599 

Gold 

Htu 
ouneet 

131 

31 
98 

415 
too 10 
122 

3 291 

26 

4 630 
3(39 

Silver 

J^n« 
ounwt 

337 

8 
800 

10 573 
1 087 

31 
835 

35 

13 486 
6 687 

Copper 

PMtndi 

343 

931 

4 818 
1 105 

40 

6 933 
1 659 

Lead 

Poundt 

840 

6 104 

75 196 
438 

8^678 
301158 

CYANIDATION MILLS 

Beaverheail 
Doer Lodge 

Granite 
I^wls and Clark 
Madison 
I hllllps 
Silver Bow 

Total 1838 

Grand total 1919 
1038 

38,196 
18 988 
51 653 
13,613 

168,343 
63 350 

138 981 
19 504 

490 439 
433 333 

573 788 
610 711 

7 366 
3908 
3089 
3965 

18 683 
8.083 

15 349 
9936 

68 378 
64 769 

77 633 
74 351 

I 988 
337 

I 937 
103 

40 060 
16 346 
63 693 

804 

126 016 
130 063 

138 057 
123 113 

0 

16 

33 

3 823 
1 509 

60 

11 

71 

4 601 
3(39 

13 

126 

138 

13(34 
5 687 

40 

40 

6973 
1 650 

0 860 

9860 

9^438 
20 158 

Mine production of metals from concentrating mills in Montana tn 1989, by counties 
»n terms of recovered metals 

County 

Broadwater 
Cascade 
Granite 
Jefferson 
Judith Be^ln 
Lowis and Clark 
Madison 
Park 
I owell 
Banders 
Rllver Bow 
Sweet Grass 

Total 1938 

Ore 
treated 

Skort 
tont 
63 633 
44 117 
83.613 

108 738 
M 

14 066 
05 041 

(00 
5000 

30 038 
2 416 093 

110 

3 836 478 
1 970 838 

Concentrates smelted and recovered mptal 

Conoen 
trates 
pro­

duced 

Skort 
tons 
7780 
1 543 

28,382 
16 388 

37 
459 

3304 
47 

496 
8 744 

438 377 
19 

497 383 
361 779 

Gold 

Fmt 
ounces 
10 846 
1 465 
3608 
5684 

3 033 
7 351 

3 
636 
61 

9 533 
36 

39 921 
33 061 

Silver 

Fmt 
mmrn 

6 (99 
361507 
185 489 
479 193 

351 
6069 

15 356 
5 673 
4 145 

31 334 
6 884 647 

114 

7 163 431 
4 718 975 

Copper 

Pound* 
13 858 
7 535 

101 446 
357 904 

14 515 
78^883 

(8 
1 113 

38 978 
180 883 044 

1 000 

187 491 399 
145 431 136 

Lead 

Fount* 
88 871 

559 084 
381 203 

3 0ri727 
11 800 

344 802 
1 591 

80,318 
76 527 

5 340 074 
9 415,341 

19 8331398 
11 337 o n 

Zlno 

J^n i f t 

10 000 
1 336L404 
3,143 108 

33^000 

787 000 
40 033; 288 

44 330 000 
6 561 167 
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Gross metal content of concentrates produced from ore mined tn Montana tn 1989, hy 
classes of concentrates smelted 

Class (fooncentrates 

Dry gold 
Dry gold silver 
Dry silver 

SET 
ZIne 
Iron (from tine lead ore) 

ToUl 1938 

Concen 
trates 

Skort font 
11 730 
33 763 

1 408 
384 480 
15 133 
44 743 
18,077 

500 304 
163 378 

Gross metsi content 

Gold 

Pint eunen 
18,467 
1 (81 
1001 
9 882 
6683 
l;96i 
8830 

44 814 
34,700 

BUver 

fins o u a m 
13; 578 

156 791 
331060 

4 508,770 
761 198 

I 140 136 
184 197 

7 177 050 
4,734 6(3 

Copper 

Atisils 
38105 
78 517 
6033 

100 571; 750 
647 848 
835 687 
323 084 

193; 081 311 
148,046,904 

Lead 

Pound* 
9^674 
58 738 
(7 131 

1( 107 008 
3 010 366 
1036 767 

31 036 404 
11 740 075 

7bie 

PeuRifi 

413,837 
49 343 463 
1 984 503 

61 640 791 
7 683 163 

Mine production of metals from Montana eonc«n(ralea shipped to smelters tn 1989, in 
terms of recovered metals 

BY COUNTIES 

Beaverhead 
Broadwater 
Cascade 
Granite 
Jefferson 
Judith Basin 
LewU and Clark 
I Incoln 
Madison 
Mineral 
Missoula 
Park 

SUver Bow 
Sweet Grass 

ToUl 1038 

Concen 
tn t e s 

Skort (on* 
8 

7 846 
1 641 

36; 188 
16 153 

17 
476 
MO 

3 4(0 
7 

18 
3 175 

490 
3 750 

438 3 n 
10 

500 304 
361378 

Gold 

flas euRcei 
60 

10 077 
14(6 
1̂ 639 
^(83 

3; Oil 
415 

7 857 
10 

123 
1391 

(IS 
77 

9633 
36 

44 814 
34 700 

Silver 

n m ounut 
13 

7 136 
166 167 
186 497 
470 793 

«5I 
5 198 

10(71 
ISMS 

81 
6 498 
4 146 

31 169 
5 884 547 

114 

7 177 050 
4 734(63 

Copper 

Pound* 

14 100 
7635 

105 446 
8(8 835 

14 555 
4 018 

79 068 

46 
58 

1 113 
38 076 

186 881044 
1000 

187 498 371 
145 433; 096 

Lead 

Pound* 

89 711 
569 084 
381 208 

3e70 8Jl 
11 800 

364 733 
76 196 
%039 

10 118 
76^537 

5 349 074 
9 416 841 

10 914 816 
11 357 191 

7lne 

J^Nindi 

10 000 
I 126 404 
**UJSS 33^000 

787 000 
40 01^388 

44 130 000 
t , m 1(7 

BY CLABBE8 OF CONCENTRATES 

Dry gold 
Dry gold silver 
Dry wftf ssr 
7 inc 
Iron (from tine lead ore) 

11 720 
21753 

1 408 
184 480 

15 i n 
44 741 
18,977 

600 304 

18,467 
I 881 
a; 001 
9 883 
6 503 
21961 
1,810 

44 614 

13,578 
156 701 
131 (NNl 

4 698 779 
761 138 

1 140 136 
184 107 

7 177 069 

11 309 
7(061 
1118 

I8( 131 039 
4(5(65 
694 886 
304 043 

187 4M 371 

SSJS 
39 539 
M 638 

15 530 149 
1^429 816 

778,448 

19 914 818 

4 i 120 000 

44 120 000 
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Gross metal content of Montana crude ore shipped to smelters tn 1989 by classes of ore 

Class of ore 

Dry and sUlceous gold 

Dry and sUloeous sUver 

Total 1938 

Oro 

Skerf (on« 
95 023 
13 020 

S ^ 
22 796* 

217 876 
160 118 

Gross metal content 

Gold 

Fin* ounct* 
7^5(4 
^610 
2; 706 
1 683 

s 3 376 

86 938 
(0 014 

BUver 

Fint enncst 
377 484 
130 513 

1 018 344 
109 817 
311 0(3 

1 747 320 
I Ml 397 

Copper 

Pound* 
132; 857 
44 494 

318 367 
4 040 037 

60 887 

4 406,(33 
16IS1553 

Lead 

Found* 
391934 
117 668 
84^293 

10 304 938 

U 458 833 
6 383; 349 

ilftne prodticfton of metals from Montana crude ore shipped to smellers tn 1989, tn 
terms of recovered metcds 

BY COUNTIES 

Beaverhead 
Broadwater 
Cascade 
Deer Lodge 
Fergus 
Flathead 
Gallatin 
Granite 
Jefferson 
Judith Basin 
Lewis and Clark 
Lincoln 
Madison 
Meagher 
Mineral 
Missoula 
Park 
PhlHIps 
Powell 
RavalU 
Banders 
Silver Bow 
Bweet Grass 

Total 1938 

O n 

•Mortfsns 
19 001 
5^366 

315 
8 448 

143 
36 860 

36 
37 838 
18,667 
3 679 
9 374 

84 
44 408 

10 
39 

700 
134 
804 

7868 
1(8 

1 438 
(3 735 

14 

337 876 
160 118 

Gold 

Fins ounces 
3 051 
5 834 

611 
6 813 

79 
(14 

1 
7 717 
8618 

109 
4 831 

IIS 
40 336 

11 
803 
315 

3010 
3787 

10 
66 

3 461 
1 

86 938 
59 014 

SUver 

Fine ounces 
179 651 
21,401 
83; 807 
10 007 
1 538 

473 846 
0 

807 100 
66 765 
18 378 
49 888 

188 
197 309 

11 
1 

3^607 
51 

10 861 
63 794 
1 303 
5 848 

329 023 
20 

1 747 220 
1 641 297 

Copper 

Aunds 
199 394 

8 631 
1 736 

18 
1404 

68 
39 536 
33 896 
11 331 
34 618 

180 
11 638 
1 500 

17 416 

1 760 
3,763 
3368 

156 307 
3 647 066 

4 161 368 
3 430 505 

Lead 

763 064 
333 008 
37 341 

383 
5 531 551 

M30 
63 989 

333 956 
1 564 945 

457 800 
8 613 

300 3M 
1 513 

8 619 

61 471 
31 314 

1 100 841 

10(83 164 
5 077 679 

BY CLASSES OF ORE 

Dry and siliceous gold-silver 
Dry and sUlceous sUver 

95 031 
13 030 
53 030 
55 407 
23; 796 

337 876 

78 664 
1610 
3 790 
1 682 
2 376 

86 038 

377 484 
110 511 

1 018 144 
109 817 
311 063 

1 747 320 

56 165 
18 303 

189 890 
3 836 740 

51 170 

4 151 368 

346 919 
113 973 
520 361 

9 803 921 

10 683 164 

/ 

/ 



SEVIEW BT COUNTIES AND DISTBICTS 

Mine production of gold, silver, copper lead, and nnc tn Montana tn 1939 by counties and distncis, in terms of recovered metals 

CO 

00 

Couaty and district 

jUverbead County 
i r n n t a 
Bs l l Mountain 
Bansack 
Big Bole 
BluaWIsg 
Bryant 
Elkhom 
Horaa Fraina Creek 
Polaris 

•yipond 
leAadwater County 
^ B a c k e r 

Beaver 
Cedar Plains 

., Park 
^ rbon County Clark Fork 

icada County Montana 
^Aer Lodge County 

Fnoeh Gulch 
Georgetown 
Lost Creek 
O n Flno 
SUver Lake 
Warm Springs 

,. gus County 
Cone Bntta 
North Moceanln 
Warm Springs 

'Utbead County Etog Heaven 
jdJlatm C^ooaty 

Eldridge 
ElkCraek 
Johasoo Gulch 

Mmesprodoe-
Ing 

Lode 

15 
2 
6 
5 
5 
1 
2 

1 
1 

5 
15 
11 
16 

11 

7 

4 
2 

2 
1 
6 
3 

1 
1 

Placer 

1 

4 
i 

1 

31 

5 
1 

3 

1 

1 

3 

1 

/ -
Oreapld 
or trotted 

Skohtoni 
34814 

\ ^ 
B*^ 

1*74 
13 121 

1 1g 
? £ 

1 231 
IS 9-4 
5 0 ^ 

^ 44 423 

J 39136 

846 
141 

1 w 
SI 5p 
Tiitt 

I\. W \ j ? 
^ 

Lode 

Fvn* 
ottncct 
6966 

100 
1 no 

300 
66 

798 
1 

7 

-83 
3 891 

11 530 
3 120 

3 0-8 

96-6 

161 
5 

18 
3089 

(1 
614 

1 

Gold 

Placer 

Fbu 
ounces 

4 

3 031 
35 

11 

1498 

-0 
1 

16 

6 

3 

17 

S 

Am 
goo 1W9 

^ % 
28te 
^fio 

^ 1 
3^078 

Y 
9 ^ 6 

/ • 
fel 

n 
\ ra 

3 IK 
n 

£ 
? 

1* 
\ 

Lode 

Fint 
ouneet 

7 311 
S 3 

1 US 
1 230 

10 611 
126(93 

1.103 

438 
13,708 

548 
10 112 
3 128 

17 933 

43834 

1 077 

4 383 
5 913 

78 
1 927 
I 480 

4-3 846 

9 

BUver 

Placer 

F a t 
ounces 

150 
3 

3 

443 

19 

Total 

I1.L 
ounces 

7 313 
( 311 
'4 367 
I , 3 » 

3xm 
13^M8 

1 Toa 
\ 8 
jl36 

ISuOB 
^? ^000 

10^13 
2/125 

17^M 
• 

438'874 
( 
> I ' m 

ris2 
L912 
J 
\ ^ ^ 
^ ^ 1 007 

1,4(5 
473940 

/ 1 

9 

Copper 

POundi 
884 
337 
39 

1 481 
00 

194 039 
3538 

453 
7779 

10 413 
4,087 

9350 

9 

29 
8404 

19 
39 

Lead 

Pound* 
37 915 
10 388 

161 8 ^ 
1043 

551-87 
I » 

213 
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BEAVERHEAD COVKTY 

Argenta district —Tho value of tho inotal output from niitios near 
Argenta decreased $50,817 in 1939, owing chiefly to a decrease of 
nearly 1,000 ounces in gold from tho Ennont property Tho mine and 
100-ton cyamdation mill were operated regularly by Ermont Mines, 
Inc , 33,163 tons of gold ore were milled, but tho gold content was 
considerably lower than 1938 Despite the sinallci output of gold, 
the mme was again the chief producer in Beavoihead County Ship­
ments of gold ore from the Shafer mine were continued, but the oujtput 
was much less than in 1938 Other producing lode imnes in the 
Argenta district (all producing ore shipped crude to smelters) included 
the Goldfinch, Ground Hog, Iron Mountain, Jack & Rosomont, Look­
out, May Doy, Midnight, Oro Fmo, Pay Day, Pme Tree, and Sdver 
Horn The placer output of the district came from sluicing about 400 
cubic yards of gravel at the Watson Gulch property 

Bala Mountain district—In 1939 lessees operating the Faithful 
group shipped gold ore to a custom cyamdation mill at Bannack and 
gold ore and lead ore to smelters 

Bannack district —^There was an inciease in gold fiom placer opera­
tions in the Bannack district in 1939, but tins gain was more than 
offset by decreased output from lode mines The Golden Messenger 
Corporation surrendered its lease on the Sleeping Princess ( I B ) 
property of the New York-Montana Mmes Co at the end of 1939, 
the output during the year comprised 305 tons of gold ore shipped to 
smelters and 570 tons treated in the cyamdation mill, but the output 
of gold decreased more than 1,300 ounces The Bannock-Apex 
Mining Co operated the Hendricks (Graeter) property tho entire year 
and treated 3,975 tons of ore in tho 50-ton cyamdation null, the null 
also handled custom ore from several mines in tho area Other 
producing lode mines m the Bannack district included the Garnet, 
Gold Bug, Gold Crown, and Wallace The Ralph E Davis Syndicate 
operated the dragline and floating washmg plant on Grasshopper 
C&oek from April to December, treating 1,125,000 cubic yards of 
gravel, the equipment used comprised a 5-cubic yard dragline and a 
1 M-cubic yard droglmo and two electric-powered washing plants with 
a combmed capacity of 7,000 cubic yards a day Nearly 2,000 ounces 
of gold were produced in 1939, a marked increase over 1938, but the 
gravel handled was of unusually low giade, as about 75 percent of the 
1939 yardage was old dredge tailings A small hydiaulic plant at 
the Dark Horse placer washed about 20,000 cubic yards of gravel 
Placer gold was iccovercd also from small-scale sluicing operations 
at two properties on Grasshopper Creek 

Big Hole district—In 1939 lessees operatmg the Star propeity on 
Meadow Creek 3 miles west of Wise Rivei shipped 200 tons of gold ore 
to the smelter at Anaconda, crude ore was sliippod to smelters from 
the Dark Horse and S S & R mines, and a httio gold ore from tho 
North Star mine was amalgamated Smnll-scale placei operations 
were reported at the Carlin, Pierce Arrow, Rabbit Gulch, and Cherry 
Blossom properties 

Blue Wing district —The entire output from the Blue Wing district 
in 1939 was siliceous sdver ore shipped to smelters from the Blue Wing, 
Del Monte (Bonaparte), Ingersoll, New Departure, and Randall 
properties 

GOLD, SlIVIR, COPPIR, I I All, AND /INO IN MONiANA 6 b 6 

Bryant district —The Hecla mme west of Melrose was m 1939, as 
usual, tlie onlv producer in the Bryant district, the output compnsed 
13,350 tons of silver ore and 171 tons of lead oro shipped to smelters, 
a marked increase over 1938 

Elkhom district—A car of copper oro was shipped from the Old 
Elkhorn mine in 1939, and a test lot of sdver oro was produced at the 
Up Two property ^-^ 

Horse Praine Creek district —Several hundred cubic yards of gravel 
were treated in a power loader and stationary washing plant at the 
Golden Leaf placer late in 1939 

Vipond district —Lessees at the Lone Pine & Argyle Silver property 
of the Quartz Hill Mmmg Co shipped 712 tons of silver ore in 1939 to 
tlio smelter at Anaconda, silver ore was shipped also from the Monte 
Cristo and Triangle mines 

BROADWATER COUHTY 

Backer distrust—The value of the metal output from the Backer 
district increased $76,802 in 1939, most of the gam was m gold from 
placer mines The Fair Play Placers, Inc , was the chief placer pro­
ducer m the district, the company operated a 2H-cubic yard draglme 
and floating washer, having a daily capacity of 4,000 cubic yards, at 
property in Confederate Gulch from March 1 to December 23 and 
treated about 600,000 cubic yards of gravel The Empire Gulch 
Mining Co (formerly Charles L Sheridan) operated a 2% cubic yard 
dragline and dry-land washing plant at the Boulder Bar placer from 
Aprd 10 to September 10 and treated 100,000 cubic yards of gravel 
Other producing placers m the district included the Antler, Armstrong, 
Boulder, Bourbon, Eldorado Bar, Homestead, Magpie Gulch, NorSi 
Star, Rattlesnake Bench, Rose, and Tenderfoot properties Most 
of the output from lode mines in the district came from the Supenor 
mine, where unusually rich gold ore was treated in a small amalgama­
tion plant, gold ore was shipped to smelters from tho Cooper, Harriett, 
and Satellite mines 

Beaver district—Lessees continued to operate at the Custer mme 
near Winston in 1939, tho output of gold from crude oro and from con­
centrates from the 60-ton flotation plant was more than double that 
in 1938 The rest of tlie Beaver district output was crude ore shipped 
lo smelters, it comprised gold ore from the Black Tail, Chicago,East 
Pacific, Edna, Iron Age, Martha Wa^iington, Midas, Mystery, 
Stolon Sweets, Triumph, and Vosburg mines and lead ore from the 
Monte Cristo and Stray Horse mines 

Cedar Plains district —The value of the metal out])ut from mines in 
the Cedar Plains (Radersburg) district m 1939 increased $183,077 
over 1038, owing chiefly to marked mcrease m gold from the Ohio 
Keating mme, the property was operated the entire year by the 
M & M Mining Co , and 25,321 tons of gold ore were treated m the 
lebuilt (80-toii) flotation plant The C G Gold Corporation con­
tinued regular operations at the Keatmg group, the output comprised 
{,473 tons of concentrates (from 23,301 tons of gold ore treated m the 
100-ton flotation plant) and 2,210 tons of crude gold ore shipped to 
smelters Other producers in the district included tho Apex, Black 
Friday, Comstock, Cyclone, Emma, Gopher, and Spar mines 
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Park district—The Manetta mme in 193') again was the chief 
producer m the Park, or Indian Creek, district, the muie was operated 
by lessees, and the output compnsed 257 tons of gold ore and 502 
tons of lead ore shipped to smelters At the Blacksmith property 
504 tons of gold ore were treated in the 25 ton amalgamation and 
concentration mill, and 218 tons of gold ore were shipped direct to 
smelters As in 1938, gold ore fiom the Speculator mme was treated 
m a small amalgamation mdl Other producing lode mmes m the 
district mcluded the Crosscut, Don L , Independent, Iron Mask, 
Justice, Little Giant, Mississippi, Monarch, Silver Wave, Sparrow, 
W A Clark, and West Park & Venezuela properties Poston Bros 
operated a 2-cubic yard draghne and stationary waslier and tested 
aoout 1,600 cubic yards of gravel from properties along Indian Creek 
during October, small-soale sluicing was loported at several placers 
in the district, including the Wlup-poor-will property 

CARBOK COUNTY 

Testing operations at bars along the Clark Fork River near Belfry 
yielded a small lot of placei gold m 1939 

CASCADE COUNTY 

Montana district —The total value of the metal output from mmes 
in Cascade County in 1939 increased $139,815 over 1938, owing chiefly 
to larger output of silver ore from the Big Se\en property, the mine 
and 50-ton flotation null were operated the entire year by the Mon­
tana Silver Queen Miiung Co , and the output compnsed nearly 600 
tons of nch silver concentrates from the mill and nearly 300 tons of 
crude silver ore shipped to the smelter at East Helena Output of 
silver ore from the Florence mme also increased Silver ore was 
treated also m small flotation mills at the Benton and Hartley prop­
erties, and a little lead ore wos milled by tho New London Mmmg 
Corporation The remainder of the district output compnsed zmc-
lead ore slupped to tho zinc mill at Anaconda from the Mmute Mon 
property, ona crude ore shipped to smelters from tho Commonwealth, 
Lucky Stnke, Peabody, Silver Belt, and Stor mines In addition, a 
test lot of lead ore was shipped from the Silver Dyke property, 
however, no work was done at the property by the Silvoi Dyko 
Mimng Co , and the milling plant, formerly the largest mill in the 
Neihart area, was dismantled 

DEER lODOE COUNTY 

Oeorgetoivn district —The marked increase in output of gold from 
imnes m the Georgetown distnct in 1939 was the result of increased 
output of gold ore from the Southern Cross mine, the property, 
owned by the Anaconda Copper Mining Co , was operated undei 
lease by the Quany Mmmg Co , and slupments of gold oro to the 
smelter at Anaconda increased to 7,721 tons contaimng 6,588 ounces 
of gold Thomas H Shendan operated tho full year at the Holdfast 
property, but the output of gold ore treated in the 50-ton cyamdation 
mill decreased slightly to 13,866 tons Tlie Gold Com Mines Co 
continued operations at the Gold Coin mine and amalgamation mill 
throughout the >ear, and in addition, during the summer months, 

the cyamdation plant treated old tailmgs, tlie comLined output of 
the two plants, lioweAcr, was considerably less than in 1938 Other 
producing mines in tho distiict included the Cable, Hub, and Revenue 
properties 

Oro Fmo distnct —Crude oio was shipped to smdtcrs m 1939 from 
the Amciican, Cashier, Grizzly Bear, and Independence mines 

Silver Lake distnct —A lessee operatmg the Silver Reef mme 13 
miles west of Anaconda shipped 342 tons of sdver ore to smelters m 
1939 A test lot of silver ore was shipped from the Chloride Silver 
property 

FERQU8 COUNTY 

Cone Bvite distnct —Small lots of gold oro were shipped to smelters 
in 1939 from tho Golden Aimclls and Golden Jack properties 

North Moccasin distnct —The North Moccasm Mines Syndicate 
contmued operations in 1939 at the Barnes-Kmg mine 20 miles north 
of Lewistown, ore treated m the 150-ton cyamdation mill increased 
over 1938, and the output of gold mcreased more than 300 ounces 
Small lots of placer gold were recovered by sluicmg at three properties, 
most of it came from the Grubstake placer m Iron Gulch 

WiarTTi Spnngs distnct —All the output from "mmes m the Warm 
Springs district in 1939 was crude oro shipped to smelters, it com-

Erisod gold ore from the Magmnis group, sdver ore from the Argentite, 
lay Hoise, and Sdver Queen mmes, and a little lead ore from the Globe 

property 
FLATHEAD COUNTY 

Ilog Heaven distnct —Ihe Anaconda Copper Mmmg Co contmued 
regular operations m 1939 at tlie Flathead mmo south of Kda, the 
output of silver ore decreased slightly (from 15,797 tons m 1938 to 
13,447 tons in 1939), biiLthe output of crude load ore sent to tho East 
Helena smelter increased fiom 4,997 to 13,201 tons A little sdver ore 
was shipped to the smelter at Tacoma, Wash , from tho Eudora 
property and from prospects 

OAILATIN COUNTY 

A test lot of gold ore was sent m 1939 to tho Eost Helena smelter 
from the Beacon mme. a little lead ore was shipped from the Last 
Chance mine, and a little gold was recovered by sluicmg at the 
Jewel placer No production m 1938 was reported from mines m 
Gallatin County 

GRANITE COUNTY 

Alps distnct —A car of gold ore from the Alps group south of Clinton 
was shipped to the East Helena smelter in 1939 

Boulder district—Most of the increase m gold from tho Boulder 
district in 1939 resulted from shipments of gold ore from tlie Gold 
King & Gold Mountam mine, where tho output comprised 364 tons of 
ore contammg 346 ounces of gold Crude ore from the Blue Bird, 
Brooklyn, Golden Summit, Moonlight, and Sunday mines was shipped 
to smelters, and ore from tho Royal Gold piopcrty was treated m a 
small amalgamation and concentration mdl Most of the placer 
output came fiom drift mining at the Montana-Tonopah placer 
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Dunkleberg distnct —Small lots of^crude ore were shipped to smelters 
in 1939 from the Murrial, Ruth, and Standby properties 

First Chance district—The entire output from lode mines in the 
iMrst Chance (Garnet) district in 1939 was crude gold ore shipped to 
smelters Most of it came from leasing operations of the Mitchell-
Mussigbrod group (including the Fairview, Fourth of July, Free 
Coinage, International, Lead King, Red Cloud, Robert Emnictt, and 
San Jose claims) Other producers includea the Fluker, loiest, 
Hobo & Gold Leaf, Grant & Ilartfoid, Laddy Buck, Lynx, Peggy 
Ann, Sierra, Sunrise, and Tiger mines 

During 1939 tho Star Pointer Exploiation Co completed the erec­
tion of a 6-cubu foot connected-bucket dredge at the mouth of Bear 
Creek near Bearmouth, tho dredge is electric-powered and equipped 
with 88 buckets The new plant wos placed in operation October 29 
and dredged 349,131 cubic yards of gravel before the end of the year 
Small-scale sluicing was reported at the Alma (Cave Gulch), Dixie, 
Little Dick, and Ten Mile placers 

Flint Creek district—^The total value of tho metal output from 
mines m the Flint Creek (Phihpsburg) district m 1939 increased 
$261,629 over 1938 owmg to increased output by the Phihpsburg 
Mining Co Operations at tho Gramte-Bimctalhc mine and 165-ton 
flotation plant were suspended in September, after pi educing 841 tons 
of nch Sliver concentrates and 388 tons of crude silver ore that were 
shipped to smelters During the summer, however, a plant was built 
to treat the old tadings dumps near Phihpsburg The tadmgs were 
accumulated from the treatment of several hundied thousand tons of 
Granite-Bimetallic ore m the old chloiidizing roost, pon-amalgama-
tion mdl Considerable expeiimentation preceded construction of 
the new 300-ton mdl, which is essentially a deshmmg plant using jigs 
and classifiers The deshmcd, highly sihccous product was shipped 
to the Tacoma smelter under a special freight and treatment schedule, 
the mdl handled about 43,000 tons of tailings after it was put in 
operation in August 

The Contact Mines Corporation opciated throughout 1939 at the 
Sdver Prince property at Phihpsburg, its output comprised 6,716 tons 
of silver ore snipped to smelters and 6,589 tons of zmc-lead ore sent 
to the mill at Anaconda, a marked mcrease over 1938 The Taylor-
Knapp Co (Taylor, Nelson & Knapp, Inc , before June 1939) shipped 
2,345 tons of crude silver ore and 1,023 tons of zmc-lead ore from the 
Two Percent mine during tho year The Trout Mmmg Division of 
American Machine & Metals, Inc , slupped 3,567 tons ol crude silver 
ore from the Trout & Algonquin gioup m 1939, but no zmc-lead ore 
was produced I h e remainder of the output from the Flint Creek 
district was crudo ore shipped to smelters, cluetiy fiom the Headlight, 
Hobo, and Shannon mines 

Oold Creek distnct —Gold ore was shipped to smellers m 1939 from 
the Clear Grit and Yaller Boy properties, and gold ore was amalgam 
ated at property operated by Schmuck & Whitty Most of the 
placer output from tne Gold Creek district came from a power shovel 
and stationary washing plant operated by the Master Mining Co at 
tlie Tibbits & Fowler proporty, tho Triangle and WiUow Creek 
placers also were operated in 1939 

Henderson distnct —II J Schneider & Bros operated a )^-cubic 
yard dragline and stationary washer at the New Deal placer m 1939 
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and tieated about 12,000 cubic yards of gravel Qold ore was shipped 
to a smelter from the Sunrise group 

Maxville distnct—Siliceous ore was shipped to smelters in 1939 
from the Copper Queen, Hoffman (Goldonna), and White Horse 
propel ties 

Moose Lake distnct —A little gold ore was shipped from the Moose 
property m 1939, and a test lot of silver ore was shipped from the 
Manoney mine 

Red Lion distnct —There was a marked decrease in gold from the 
Red Lion (listnct in 1939, as the output from the Hidden Lake mme 
was less than in 1938 I h e mine was operated until May 25 by 
Hidden Lake Venture, Inc, and later by the Red Lion Mmmg Co , 
the total output comprised 12,612 tons of ore treated by cyamdation 
III 1939 compaicd with 24,139 tons in 1938 A small lot of gold ore 
w as shipped to a smelter from the Olympic property 

Rock Creek distnct —Nearly 1,700 tons of gold oie were shipped to 
a smelter in 1939 from the Ella (MacDonald) property, a new pro­
ducer 111 tho Rock Creek district, siliceous oro was shipped to smelters 
also from the Mountain Ram, O/ark, and Shakespeare mines Most 
of the placei output of the district came from sluicing operations at 
tiie Basin and Quartz Gulch propei tics 

JEFFERSON COUNTY 

Amazon district —Crude ore was shipped to smelters in 1939 from 
the Adolphus, Amazon & Deadwood, Boulder, Schevcrs, and Wdbur 
Silver mines 

Biqfoot distnct —Small lots of gold ore weic shipped from the Bald 
Eagle and State properties in 1939 

Bovlder distnct —Crude ore was shipped in 1939 from several mines 
near Boulder, including the Baltimore, Ida, Davis-Eureka, Molly 
McGiegor, and Red Eagle properties A scraper and dry washer 
wore used in tieating 7,350 cubic yards of gravel fiom the Boulder 
placer 

Cataract district —The value of the metal output fiom the Cataract 
district m 1939 increased $240,508 over 1938 owing to increased out­
put of zmc-lead ore at the Comet property, the mine and flotation 
mill were operated the entire year by the Basin Montana Tunnel Co , 
and the ore mined increased from 38,170 to 69,420 tons, small lots of 
custom ore from several mines in the district were also milled, mclud­
mg oro fiom the Buckeye & Boston, Crystal, Golconda, and Sylvan 
mines In addition to the zmc-lead ore sent to the Comet mill, lessees 
shipped 1,515 tons of siliceous ore from the Comet mine to smelters 
Basin Goldfields, Ltd , operated the Boulder mine from January 
through September and shipped 1,141 tons of gold ore to the Ana­
conda smelter Ore was also shipped to smelters from tho Basin 
Bell, Blue Bird, Congo, Ciescont, Dickerson, Mae Lilly, Mayflower, 
Mantle, Minneapolis, Morning, Saturday Night, and Sinus mines 
Golcl oro was treated by amalgamation and concenti otion at the 
Giay Lead and Hope & Katie (Jib) properties Small-scale sluicing 
was reported at several placers near Basin, mcludmg the Big Rock, 
Gold ITill, Nancy, and Park & Anderson properties 

Clancey district—The output of gold from the Clancey (Prickly 
Pear Creek, Montana City, etc) distnct in 1939 increased 5,526 
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ounces over 1938, owm^ to mcreased output by Winston Bros Co, 
largest placer producer in Montana, whose new 6-cubic foot floating 
dredge (put in operation in August 1938) operated dunng the entire 
year 1939 and handled 1,787,413 cubic yards of gravel In addition, 
the company operated the 4-cubic yard draglmo and floating washer 
on Pnckly Pear Croek from January untd June 24, 1939, when tho 
plant was closed and dismantled after all avadable ground had been 
dredged, the dragline plant handled 353,643 cubic yards of gravel 
The Holmes Gulch Mmmg Co produced several hundred ounces of 

fold at a draglme and dry-land washer m Holmes Gulch The 
)utlon Ranch dragline and dry-land washer operation of O A 

Barnes produced a little placer gold before the equipment was moved 
to Marysville in Lewis and Clark County in May A draglme and 
dty-land washing plant were operated wr 20 days in July at the 
Weber placers on Buffalo Creek The output from lode mines m 
the Clancey district was crude ore shipped to smelters, chiefly from 
the Eagle's Nest and Liverpool properties 

Colorado distnct —The Alta property near Wickes in 1939 again was 
the chief producer in the Colorado distnct, the property was operated 
throughout tho year by Eathome & Fox, and the output comprised 
48,632 tons of old tadings treated in the 200 ton flotation plant and 
218 tons of crudo lead ore shipped direct to a smelter A small lot of 
7mc-lead oro from the Bunker Hill mine was trucked to the Comet 
mill Sdver tadmgs at the Frohner proporty woro treated in a small 
Jig mdl The rost of the distnct output was crude oro shipped to 
smelters from the Arogon, Blizzard, Blue Bird, Buckeye, Grogory, 
Henna, Minah, Mumesota, Mount Waslungton, Offset, and Pen Yan 
ptoperties 

Elkhom distnct —The Center Reef mme was operated dunng 1939 
by lessees, who shipped 159 tons of gold oro to a smelter and treated 
aoout 200 tons of oro in a small amalgamation plant A little gold 
oro from tho Klonciyko mme was amalgamated Sdiceous oro was 
shipped to smelters from the C & D, Golden Curry, Hard Cash, Little 
Goldie, Moroau, New Elkhom, Queen, and Wildcat properties 

Golconda distnct —A lessee shipped small lots of gold oro from the 
Wonder mine to a smelter in 1939 

Homestake distnct —Small lots of gold oro were shipped to smelters 
m 1939 from the Golden Valley, Martha, and Sleeping Beauty mines 

Lowland district —Kit Carson Placers operated the dragline and 
dry-land washer equipment on Lowland Creek from Aprd 20 to Octo­
ber 31, 1939, and^ treated about 630,000 cubic yards of gravel, a 
marked mcrease over 1938 A little gold oro from the Infinite prop­
erty was treated in 1939 m a small amalgamation null 

McClellan Creek district —Small lots of sdver oro were shipped m 
1939 from tho Shaw mine to the East Helena smelter 

Mitchell distnct —E A Studer & Son operated a }]-cubic yard power 
shovel and stationary washing plant at tho Lewis placer in Mitchell 
Gulch from June to November 1939 and treated about 26,000 cubic 
yards of gravel The John & Jim group of the Economy Mines Co 
was operated by lessees m 1939, and 298 tons of gold ore were shipped 
to a smelter A small lot of gold ore mined at the Haystock Butte 
mme m 1938 was shipped to a smelter m 1939 

Warm Springs distnct—The value of the metal output from the 
Warm Springs district decreased from $76,260 in 1938 to $8,374 in 

GOLD, S.ILVLB, COPPLB, LEAD, AND ZINO IN MONTANA 3 5 9 

1939 owing to the closmg of the mill at the Fleming property of the 
Newburg Mmmg & Milfmg Co late in 1938, the property was idle 
m 1939, and one small lot of clean-up material was shipped to a 
smelter The Alhambra Gold Mmes, Inc , operated the Katie & 
Pilot group throughout 1939 and shipped 160 tons of gold ore to the 
East Helena smelter Gold ore was also shipped to smelters from the 
Badger, Green Leaf, and Iron King mines 

Whitehall district —The value ofthe metal output from the White­
hall district in 1939 increased $124,293 over 1938 owing to the larger 
output of gold ore from the Golden Sunlight mine, the property was 
operated by the A O Smith Coiporation and various suolessecs, and 
the output of ore shipped to smelters increased from 3,425 to 9,621 
tons Other shipments from the district comprised gold ore from the 
Claxton, Gold Star, Jack Benny, Lone Eagle, Lucky Hit, Maid of 
Erin, Morning Glory, New Year, Pay Day, and Sunnyside mines and 
lead ore from the Blue Bell, Carbonate, Mary Lucde, Midnight, and 
Surprise properties 

Willow Creek distnct—The Callahan (Deer Horn) mine of the 
Golden Age Mining Co was operated only a short time in 1939, and 
the output of gold ore treated m the amalgamation and concentration 
plant decreased to 310 tons 

JUDITH BASIN COUNTY 

Barker distnct —Thorsoii Bros continued leosuig operations m 
1939 at property of Glendennm Mmes, Inc , m the Baiker district, 
the output comprised 2,659 tons of crude lead ore shipped to a smelter 
and 54 tons of zmc-lead ore shipped to the mill at Midvalo, Utah 
A test lot of lead ore was shipped from the Champion mine 

i!un7it7i{7 Wolf Creek district —One lot of lead ore from the Morro 
mine south of Stanford was shipped to the East Helena smelter in 
1939 

LEWIS AND CIARK COUNTY 

Dry Gulch distnct—The Golden Messenger Corpoiation opprntcd 
throughout 1939 at tho mine and 130-ton cyamdation plant at York, 
tlie mill treated 46,268 tons of ore, which yielded 8,234 ounces of 
gold and 8,168 ounces of silver in cyanide bullion The rest of the 
Dry Gulch district output comprised gold ore shipped to a smelter 
from the Blue Bird mine and small lots of placer dust from small-
scale sluicing operations at se\ oral properties, including the Franklin, 
Maude, and Oro placers 

Greenhorn distnct —A lessee operated a 1-cubic yard dragline and 
dry-land washer in 1939 at the Austin Mountain placer and treated 
about 10,000 cubic yards of gravel Sluicing was reported at the 
Con Kelly and Potter placeis Small lots of lead ore were shipped 
from the Humboldt and King Tut lode mmes 

Heddleston distnct—Lessees shipped nearly 1,400 tons of siliceous 
01 e to smelters in 1939 from tho dump at the Anaconda property at 
the head of the Blackfoot River 36 miles northwest of Helena 

Helena distnct—The Montana Consohdated Mines Corporation 
lesumcd production at the Spring Hill mine in Mareh 1939, after com­
pletion of the new 30-ton concenti ate-cyaniding plant In 1939 the 
comjmnv treated about 56,000 tons of ore in tlie 300-ton straight-
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flotation plant, the flotation concentrates were treated by cyamdation 
in the new 30-ton plant, and the cyanide tadmgs were re-treated by 
flotation to recover lead concenti'ates The output of gold from tho 

E
roperty decreased moro than 800 ounces comparecl with 1938 
)ther producing lode mines in the Helena distnct included the Court 

House, Eula, Little Wonder, Lockey, Lone Star, Old Dominion, San 
Tuan, Sky, and Whitlatch properties The Porter Bros Corporation 
operated tho 6-cubic foot dredge north of Helena tliroughout the year 
and treated 1,806,983 cubic yards of gravel, about the same yardage as 
in 1938, but the output of gold decreased more than 600 ounces 
Placer production wos reported at six other properties near Helena 

Jefferson Gulch distnct —One small lot of gold ore was shipped by a 
lessee in 1939 from the Wiggins property 8 miles northeast of Finn 

Lake Helena distnct —^Lessees shipped small lots of gold ore in 1939 
from the Lake Shore (Violet Jane) group north of Lake Helena 

Lincoln distnct —^The Lincoln Metals Co shipped 40 tons of gold 
oi 0 fiom tho Margarets proporty 6 miles northwest of Lincoln in 1939 
Most of the placer output of the Lincoln district came from a dragline 
and dry-land washer operation at tho Stonewall property, a small 
dragline ond dry-land washer were operated at the Blue Cloud 
property, and sluicing was icported at the Bloom & Old Billy Williams, 
Blue Bird, Harvey, and Ijiverpool placers 

Marysville distnct —Tho value of the metal output from mines in 
tho Marysville distnct increased from $211,213 m 1938 to $412,457 in 
1939, gold from lode mmes increased 1,295 ounces and that from 
placer mines 3,806 ounces The gam fiom placers was chiefly the 
result of operations by Ralph Davis, Inc , the 3>i-cubic yard draghne 
and floating washer wcie put in operation April 15, 1930, and handled 
about 706,000 cubic yards of gravel fiom the Sdver Creek placer during 
the rest of tho year, the property wos the largest gold producer at 
Marysville O A Barnes moved the 1-cubic yard draglme and 
floating washing plant, previously operated at the Dutton Ranch 
property near Clancey in Jefferson County, to the Esperanza placer in 
Empire Gulch in May 1939, the plant handled 10,660 cubic yards of 
gravel at the Marysville location from August 1 to November 15 
Other producing placers near Marysville in 1939 mcluded the Cheval-
hcTjJDeadman Gulch, and Trus-to-luck properties The Rex Mmmg 

" ' C o , operating the Empire gioup, again was the largest lode producer 
at Maiysville, the company treated 14,066 tons of gold ore m tho 
50-ton concentration plant and shipped 459 tons of rich gold-lead con­
centrates to a smelter I h o Mai tin Mining Co treated more tlian 
11,000 tons of tadings from the Eck property in a new 120-ton roasting 
and cyamdation mill The J C Archibald Co opeiated its cyanide 
mdl from June 1 to October 31 and treated about 10,000 tons of Bald 
Butte tailings, in addition, lessees shipped nearly 1,200 tons of crude 
gold 010 fiom the Bald Butto mine to smelters Gold ore from tlie 
Big Ox and Albert Brown properties was tieated by cyamdation 
Lessees at the Drumlummon property s iippcd 1,720 tons of gold ore, 
a decrease from 2,430 tons in 1938 Crudo oio was also slupped to 
smelteis from the Belmont, Big Ox, Climax, Euieka, Excelsior, 
Mount Pleasant, Carbonate, Penobscot, Picgan-Gloster, Shapnon, 
and Thiee M mines 
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Missoun Rxuer district —The 6-cubic foot drodge of the Perry-
Sclih^der Mmmg Co , which was put in operation in November 1938. 
operated throughout 1939 and treated 1,459,010 cubic yards of gravel 
from the Eldorado property 15 miles northeast of Helena The 
Duclo Mining Co operated a dragline and dry-land washer at the 
Gruell Bar Production was also reported at the Golden Ring «& 
Sunset, Howe, and Mable (Easterly) placers 

Rimini district —All the output from lode mines near Rimini iii 
1939 was ciiido oro shipped to smelters, most of it was lead ore from 
the Anna May & Broadway proporty, snipped by lessees Other lode 
producers included the Aurora, Jolmny Tumiel, Lone Pino, Peerless 
Jennie, and Sunset mmes Most of Uio placer output came from the 
Black Eagle and Gould properties 

Scratch Gravel distnct —Most of Uio output from the Scratch Gravel 
district in 1939 was gold ore shipped to smelters from tho Ajax and 
Franklin mines Crude ore was also shipped from the Gold Crown, 
Nettie. Sdver Com, and Umatdla properties 

Smelter distnct —The fuming plant of the Anaconda Copper Mmmg 
Co , treating slag from the lead smelter of the American Smeltmg & 
Refining Co at East Helena, operated throughout 1939 and tho 
output of zmc-lead fume scut to Great Falls was double that m 
1938 The value of the metal output increased $795,123 over 1938 
and represented most of the gam in Lewis and Claik County 

Stemple distnct—The Standard Silver-Lead Mining Co operated 
throughout 1939 at the Gould property near Wdbom, 29,063 tons of 
ore (about the same quantity as in 1938) were treated in the 80-ton 
cyamdation plant, but the output of gold decroased from 6,266 to 
5,662 ounces Gold ore from the Prize mine was treated by cyamda­
tion by Granite Butte Mines, Inc , and a car of crude ore was shipped 
to a smelter The North Gould Mmmg Co treated oro from the 
American Boy group by amalgamation Small lots ol gold ore were 
slupped to smelters from the Little Dandy and Red Star mines A 
little placer gold was recovorod by sluicing at tho Diamond & Gem 
placer on Virginia Creek 

UNCOIN COUNTY 

Libby distnct —The Davis & White Mining Co operated a 1-cubic 
yard power shovel and dry-land washing plant from Juno 1 to October 
20, 1939, and treated about 33,000 cubic yards of gravel from the 
Liberty placer on Libby Creek Other producmg placers near Libby 
in 1939 included the Big Cherry Creek, Horsehoe, Last Chance, Libby 
(Brophy), and Logan (Nugget) pioperties Gold ore was shipped to 
a smelter from the Golden West group 

Sylvanite distnct —The Morning Glory Mines Inc , operated the 
bylvamte (Keystone) mine m 1939 and treated more than 14,000 
tons of gold oro by amalgamation and concentration, tho output of 
gold decreased slightly from that in 1938 Small lots of ciudo lead 
oro were shipped to smelters from the Black Diamond and Grbuse 
Mountain properties 

Ural distnct —L C Curtis & Sons operated a )i-cubic yard draglme 
ond stationary washmg plant during December 1939 and treated 
about 1,100 cubic yards of gravel from tho Pioneer placer on the 
Kootpnoi River 
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MADISON COUNTY 

Cherry Creek (Havana) distnct—Sdiceous ore was shipped to 
smelters in 1939 from the East Riverside, New Havana, and September 
Syndicate mines, all on Cherry Creek east of Norris 

Noms distnct—Tho Revenue mine in the Upper Hot Sprmgs 
section was the largest producer in the Norns district in 1939, the 
mine and 80-ton cyamdation mill were operated the entire year by 
Revenue Mine Developing Group, Inc The new mill, wluch was 
placed in operation in October 1938, treated 26,280 tons of oie from 
the Revenue mme in 1039 (compared with 6,400 tons m 1938), and 
the output of gold recoveied m cyanide bulhon increased to 3,997 
ounces, m addition, the company shipped 302 tons of gold ore to a 
smelter, and the total output of gold was 4,180 ounces compared 
with 1,886 ounces in 1938 Gold produced from the Boaz mme 5 
rades east of Noms decreased to 2,511 ounces m 1939, as the output 
of crude ore shipped to smelters decreased from 1,788 to 776 tons, 
however, a 60-ton cyamdation plant erected at the mme during 1039 
was put m operation late in the year and treated about 1,600 tons of 
ore before the end of the year Lessees opeiatmg the Lexington 
mine 6 miles southwest of Norris shipped 644 tons of gold ore to a 
smelter and sent 1,686 tons of oie to the Revenue mill, out the total 
output of gold decreased more than 600 ounces The rest of the 
output from lode mmes in the district was ciude gold ore shipped to 
smelters from tho Arctic, Boyles, Betty May, Billy, Bi-Metallic, 
Black Chief, Devil's Dream, Eldorado, Emperor, Erma & Lucky 
Striko, Fortuna, Galena, Gold Bug, Golden Lmk, Grubstake, Head­
light, Josephine, Mascot & Pony, Momtor, Montida, New Yoik 
BeUe, Pulverizer, Rosebud, Santa Clinsto, Valdez, and Water Lode 
mines, most of it came from the Billy, Emperor, and Montida mmes 
Homer Wdson operated the 6-cubic foot dredge at the Norwegian 
placer from March 27 to December 22, 1939, and treated 239,805 
cubic yards of gravel, the output of gold increased nearly 500 ounces 

Pony {Mineral HM) distnct—^The Liberty Montana Mines Co 
operated throughout 1039 attheMammoth property and treated 28,324 
tons of oro m the 120-ton mdl compared with 30,862 tons in 1938, 
but the output of gold (m copper concentrates shipped to a smelter) 
decreased 1,115 ounces The Montana Southern Mining Co treated 
36,317 tons of ore from the Atlantic-Pacific mine in the 100-ton 
flotation plant and produced 3,164 ounces of gold (almost the same 
quantity as in 1938) in gold concentrates shipped to a smelter Ciude 
ore was shipped to smelters from the Ben Harrison Fraction, Bozeman, 
Fraction, Galena, Katie, Keystone-Strawberry, Lone Wolf, McVey, 
Moonlight, Ridgcway, Whip poor-wdl. White Pine, Whiterock, and 
Wolftone mines, most of it was gold ore from the Bozeman mme 

Renova {Bone Basin) distnct—The West Moyflower Mmmg Co 
(Anaconda Copper Mmmg Co ) m 1939 agaui was the largest gold 
producer m Montana, the company slupped 21,308 tons of gold ore, 
contammg 19,734 ounces of gold and 113,084 ounces of silver, to tlie 
Anaconda smelter Gold ore was also shipped to smelters from the 
Blue Bird, Colorado, Gold HiU, Lakewoter, Last Chance Fraction, 
and Little Nugget properties 

Rochester {Rc^bit) district—The Lively Mmmg Co treated 1,411 
tons of gold oio in 1939 fiom the Hidden Treasure mine m a 12-tnn 
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amalgamation and concentration mdl and shipped 38 tons of crude 
ore to a smelter The Commonwealth Lead Mmmg Co shipped 198 
tons of lead ore from the Calvm mme to tlie East Helena smelter 
Crude ore was also shipped to smelters from tlie Cooper, Gold Crown, 
Red Wmg, Sandy, Shoemaker, and Struggler mmes 

Shendan distnct—Tho Shendan Gold Mmmg & Mdling Co 
shipped 417 tons of gold ore from the Homestoke & Uncle Sam prop­
erty m 1939 compared with 338 tons m 1938 but tlie output of gold 
decreased 340 ounces The output from the 1 airview group (operated 
by Fairview Gold Mmes, Inc) compnsed 188 tons of gold ore and 
33 tons of lead ore, a decrease from 467 tons of gold ore in 1938 
Other producmg lode mines m the Shendan distnct included tlie 
Compipius, Cousin Jack, Coiism Jennie, Ella Jay, Gold Point, Gold-
snuth, Jonqud, Klondike, Ijake Shore, Leiter, Lone Tree, Noble, 
Nortli Star, Red Bird, Red Pme. Soge Hen, Silver Bullion, Sunbeam, 
and Tamarack mmes Most oi the placer output came from dnft 
mmmg at the Cash Boy & Lost Boy property, other producmg 
placers mcluded the Aurum, Blue Binl, Comet, Halloran, and Wis-
consm Creek properties 

Silver Star distnct —The value of the metal output of tlie Sdver 
Star distnct mcreased from $231,860 m 1938 to $476,022 in 1939, 
owmg chiefly to mcreased output of gold from the Broadway (Vic-
tona) property operated by Victona Mmes, Inc The company 
treated 32,991 tons of oro m the 100-ton cyanide mill (about the same 
quantity as m 1938), and tlie output of crudo ore shipped direct to 
smelters mcreased from 193 to 5,314 tons The Green Campbell 
Mmmg Co operated the Green Campbell mme the entire year and 
treated several thousand tons of ore m the 25-ton amalgamation and 
flotation plant, the output of gold from the property mcreosed 1,200 
ounces The Golden Rod Mmmg Co contmued to ship nch gold 
ore from the Golden Rod mine, but the output was less than naif 
that in 1938 Gold oie was also shipped to smelters from the Aurora, 
Broomtrce, Edgerton, Iron Rod, Moonlight, Ohio, Sdver Kmg, 
Stansell, and Wheal Clifford properties 

Ihdal Wave distnct —Most of the increase in nietol output from the 
Tidal Wave district in 1939 was in gold ore shipped to smelters from 
the B & H property operated by the Inspiration Gold Mmmg Co 
A little gold ore from the Agitator mine was omalgomnted Crude 
ore was shipped to smelters from the Comcracker, Hemmingwny 
(Eleanora), Ella, High Ridge, Lost Chance, Keynote, Lone Eagle, 
Lone Pme, Lottie, Pollinger, Silver Dollar, and Smith properties 

Virginia City district —Tho value of the metal output of the Virginia 
City district in 1939 increased $89,941 over 1938, as the output of 
crude ore shipped to smelters increased Lessees operating the 
Bartlett mine shipped 2,525 tons of gold oio to smelters, a marked 
increase over 1938, there was also an increase at the Mapleton prop­
erty, as lessees shipped 3,614 tons of gold-silver oro to smelters 
Crude oro was also shipped fiom the Alameda, Apex, Atlas Extension, 
Bamboo Chief, Bull Fnjg, Easton Pacific, El I^leda, Ilonsen, High XJji, 
Homestake, Marietta, Oro Cache, Prospect, Randolph, R B P , St 
John, Virginia City, and Winnetka properties Gold ore from the 
Alder Gulch, Mountam Flower, ond Valley View properties was 
tieated in small amalgamation mills, and ore from the Easton Pacific 
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mme was treated by flotation Most of tlie placer output came from 
the Alder Gulch and Chambers properties 

Washin^on distnct—All the placer output from the Washington 
district in 1939 was recovered by the 4}^cubic foot dredge operated by 
tho Gold Creek Mmmg Co at the Washington Bar property Lessees 
operating the Missoun-McKee property treated 1,538 tons of gold oro 
by amalgamation and concentration and shipped 136 tons of gold oro 
to a smelter Crudo ore was also shippe(i to smelters from the 
Diamond Cross, Highland Lady, and Snowslide properties 

Willow Creek distnct —Ihe Buena Vista Mining Co shipped a little 
silver ore from tho Silver Mountain property 21 mdes south of Alder 
to tho Anaconda smelter in 1939 

MEAOHER COUNTY 

Atlanta Creek distnct —A little placer gold was recovered in 1939 
fiom the ground-sluicing of 200 cubic yards of gravel at the Atlanta & 
Fox property 

Beaver Creek distnct —Most of the output from the Beaver Creek 
district in 1930 come from operation of a 1-cubic yard power shovel 
and dry-land washing plant, which treated 29,786 cubic yards of gravel 
from a placer operated by the T C Mines Other producing placers 
in the district included the Barton Gulch, Benton, and Watson prop­
erties 

Castle Mountain distnct —A little copper ore was shipped m 1939 
from the Bell of Castle mine on Hensley Creok, and a httle lead ore 
was shipped from the Great Eastem prospect 

Thompson Gulch distnct —A Ji-cuoic yard power shovel and dry­
land washer were operated from April 15 to June 16, 1939, and treated 
1,050 cubic yards of gravel from the Little Buck property A little 
placer gold came from the Camp Robber and Conierstone properties 

MINERAL COUNTY 

Cedar Creek distnct—Superior Mmes, Inc, operated a l}{-cubic 
yard power shovel and dry-land washer from April 12 to November 
24, 1939, and treated about 90,000 cubic yards of gravel from the 
Cedar Creek property Other producing placers m 1939 mcluded 
the Alibi & Hungary, C B & Q , Dakota, Dr Eddy & Nugget, Golden 
Sunset, Henrietta & Success, Lost Gulch, Lucky Boy, McFarland, 
Meadow Creek, No Name & Buck Tad, Oregon, Stemwmder, Stock­
holm, Sunlight, and Windfall properties A car of gold ore was 
shipped from the Last Chance mine to the smelter at Anaconda 

Gold Mountain distnct —The Gold Mountain Mmes, Inc , treated 
a little gold ore in a 50-ton flotation- and blanket concentration mill 
in 1939 

St Regis distnct —Small lots of gold ore were shipped to smelters 
in 1939 from the Gold Chrome and Jack mines 

MISSOUIA COUNTY 

Coloma distnct —Gold ore from the Dandy and Mountam View 
properties was treated in smaU amalgamation and concentration nulls 
m 1939, rold ore was shipped to smelters from the Clemantha, Dandy, 
Dixie, I A L , Mammoth, Northern Star, and Portia mmes 

Flk Creek distnct —The yield of placer gold from the Elk Creek 
district in 1939 increased 849 ounces over 1938, owing to increased 

I o l I I , ^11 \ I I , I WI 1 I I , I I VII, t \ i V I i. V j v j J 

output by the Norman Rogers Mmmg Co , tho company operated a 
draglme and dry-land wasiier from Aprd 27 to December 16 and 
treated about 200,000 cubic yards of gravel A dragline and floating 
washer were operated at the Piegan placer by W S Grubbs & Co 
Other pioducmg placei-s included the Betty Ann, Bob Cat, and 
Depiession propei ties 

Nine Miie distnct—^The Ellis Gold Mines Co operated a l}i-cubic 
yard power shovel and dry-land washer from August 23 to December 
23, 1939, and treated about 60,000 cubic yaids of giavcl from the 
Boyd placet on Eustache Creek Othei producing placers in the 
Nine Mile district included the Barrette, Crysohs, Hard Chance, 
Imperial, Kennedy Creek, Little Mai ion, Marion Creek, Oro, and 
Ihe Bench properties Several cars of gold oro were shipped from 
the San Maituia lode mine 

Wallace distnct —Crude copper ore from the Hidden lieasuro mine 
was shipped to the smeltei at Anaconda in 1939, and small lots of 
lead ore weie shipped from the Adalin and Conflict properties 

FARK COUNTY 

Crevasse distnct—Tho Snow shoo Mining Co opeiated its property 
from June 26 to October 1, 1939, and treated 1,165 tons of gold ore 
III the 26-ton amalgamation and concenti atioii mdl 

Emigrant Creek district —Small scale sluicing was continued in 1939 
at placeis on Emigrant Creek, most of the outjiut came from the 
treatment of about 6,000 cubic yards of gravel from tho Ilcfforlin 
property 

New World distnct —Ihe Irma Mines, Inc , tieated seveiol hundred 
tons of siU cr ore from the Irma tt Republic property by flotation in 
1939 and shipped rich sdver-Iead concentrates A lessee shipped u 
small lot of gold ore from the Homestake mine 

Sheepeater {Jardine) distnct—Ihe Jardine Mining Co operated 
throughout 1939 at the Jaidiuo piojierty 6 mdes north of Gaidiner, 
51,130 tons of gold ore weie treated in the 186-toii amalgamation 
and concentration plant, and 111 tons of ciudo gold ore were sbippcd 
to the smeltei at Anaconda 

PHILIIFS COUNTY 

Little Rockies distnct—The Ruby Gulch Mmmg Co continued 
legidar operations in 1939 at the Ruby Gulch propeity at Zoitman 
The output comprised 82,369 tons of ore treated m the 300-ton 
cyamdation mdl and 804 tons of gold oie shipped diiect to smelters, 
tho output of gold decieased nearly 000 ounces from 1938 Tho 
Little Ben Muimg Co treated 40,612 tons of oie fiom tlio August 
group m the 150-ton cyamdation plant compiiied with 53,581 tons 
in 1938, the output of gold deci eased blightly Most of the output 
of placer gold fiom the Little Rockies district came fiom the Big 
Sliclo and Dorothy & Snowball properties 

POWELL COUNTY 

Biq Blackjoot district —The Hilda Gold Mmmg Co operated the 
Blackfoot piopeity 10 mdes northeast of Ilelmville fiom Aprd 5 to 
November 10, 1939. and shipped 217 tons of gold ore to the East 
Helena smelter A little gold ore fiom the lldl Toj) inuio was shipped 
nlso to East Helena A test lot of gold oie fiom tho Sweepstake 
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g-oup was amalgamated Most of the placer output came from the 
lue Jay and Gold Dust properties 
Nigger HtU {EUiston) district —Ore from the Big Dick mme was 

treated by flotation m 1939 by Big Dick Mines, Inc , and nearly 
•500 tons of rich gold-lead concentrates were shipped to tho East 
Helena smelter Crude ore was shipjied to smelters from the Car­
bonate Boy, Hattio M & Annie R , Hub Camp, Kierstead, Little 
Blackfoot Queen, Ontario, Orphan Boy, and Speck mines Most of 
the placer gold came from sluicing at the Blackfoot and Little Bear 
properties 

Ophxr distncL—lw 1939 lessees hydraulicked about 20,000 cubic 
yaids of gravel at the Levi Davis (Harpole) placer m Ophir Gulch 

Pioneer distnct —In 1939 the 9 cubic foot dredge of the Pioneer 
Placei Dredgmg Co wos operated from January 1 to August 10 and 
from October 1 to December 31 and treated 1,114,505 cubic yards 
of gravel from property on Gold Creek, m 1938 the dredge operated 
the entu-e year and treated 1,866,840 cubic yards of gravel The out­
put of gold decreased more than 2,800 ounces Other producmg 
placers m the Pioneer distnct mcluded the Cold Sprmgs, Gold Star, 
Irwm, Murrav Patent, Nellie B, and Orphan Boy properties Gold 
ore from the Pike's Peak group was treated in a small amalgamation 
plant 

Race Track distnct —Small lots of gold ore were shipped to smelters 
in 1939 from tho Amazon and Dork Horse prop(yrties on Race Track 
Creek 

Washington Gulch distnct—Tim Washington Gulch Leasmg Co 
ond other lessees worked intermittently m 1939 at the Eldorado 
placer m Washmgton Gulcli, about 42,000 cubic yards of gravel 
were treated m the draglme and dry-land waslier dunng the year 
Otlier producing placers in the Washmgton Gulch district mcluded 
the Beatnce, Gold Bar, Good Luck, New Deal, Old Shoe, Rietz, 
Toole (Jefferson Creek Placers), and Wliitctad properties Most oi 
the output from lode mines was gold ore from the Grey property 
Small lots of crudo ore were slupped from the Mascot property and 
from a prospect 

Zozell {Emery) distnct—Thu entire output of the Zo^ell distnct 
111 1939 was crude ore shipped to smelters, chiefly from the Emery 
and Bononza properties, other producers included the Blue Eyed 
Moggie, Emma Darling, and Hidden Hand properties 

RAVALLI COUNTY 

Curlew disind —There was a marked decrease m the value of the 
metal output of the Curlew distnct, as the 100-ton flotation plant 
which treated nearly 18,000 tons of old tadmgs from the Qurlew 
dumps m 1938, was not operated m 1939, the district output m 1939 
comprised siliceous ore and lead ore from the Curlew mme slupped to 
smelters and a small lot of sdver ore from the Pleasant View mme 

Ovenmch distnct—Placer gold and sdver weie recovered at tlie 
Hogue and Hughes Creek properties m 1939 Gold oro from tho 
Bokor-Bnckloy and Washmgton mines was omalgamatcd 
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SANDERS COUNTY 

Lagle district —A decrease of $109,271 from 1938 was recorded m 
the value of the metal output of the Eagle distnct m 1939, as the 
output of zmc-lead ore from the Jack Waite mme dropped from 43,390 
to 36,028 tons, the property, wluch extends over the State line mto 
Shoshone County, Idaho, was operated the entire year by the Ameri­
can Smelting & Refining Co The nulling ore was treated m the 
flotation plant at Dutlue, Idaho In addition, tho company shipped 
1,013 tons of nch lead ore m 1939, compared with 1,278 tons m 1938 

Revais Creek distnct —In 1939 the Green Mountam Mmmg Co 
shipped 287 tons of rich copper ore from the Drake property on 
Revais Creek near Dixon to the smelter at Anaconda 

Trout Creek distnct —The Gold Lode Mmmg Co treated a little 
ore from tho Golden Reef mine in a small amalgamation and con­
centration mill in 1939 Other producers m tho Trout Creek distnct 
mcluded the Ambassador, Heidelberg, and Montana Standard 
properties 

Vermillion distnct —All the output from the Vermdhon district 
in 1930 came from sluicing at the Mammy Lou & Driftwood and 
Ogoina placers on the Vermdhon River 

SILVER BOW COUNTY 

The total value of the metal output from mines m Sdver Bow 
County in 1939 increased $9,376,636 over 1938, as the output of both 
copper ore and zmc-lcod ore from mmes at Butte mcreased The 
foUowmg table gives the output of mines m Sdver Bow County, 
which includes the Butte or Summit Vafley district, m 1938 and 1939 
and the total from 1882 (the first year for wluch detaded records are 
avadable) to the end of 1939 

Production of gold, silver, covper lead and tine in Silver Bow County Mont 
1988-89, and total, 188S-1989 tn terms of recovered metals 

Year 

1038 
1039 

I8a/-1939 

Minei 
produc 

in i 

61 
57 

Ore 

Skort 
Ion* 

1 643 49 
3 408 933 

(0 

Gold 
(lode and 
placer) 

Fint 
ounct* 

15 147 
33 038 

1 898 319 

flIlTer 
(lode and 

placer) 

Fin* 
ounct* 
4 018 193 
0 114 415 

600 017 140 

Copper 

Aunift 
153 700 857 
1»< 533 471 

•5 763 800 

Lead 

Pound* 
414 978 

9 415 341 

> 198 217 

7lne 

Poundt 
1 883 417 

40 03^388 

>l 435 033 

Total Talua 

$18,800 823 
37 677 360 

i n s 030 605 

• rieuiea not aTBllable > Short ton< 

Butte or Summit Valley distnct —Tho output of cojiper ore from the 
Butte mmes of the Anaconda Copper Mmmg Co increased in 1939 
owmg to mcreased rate of operations durmg the lost 4 months of tho 
year The output compnsed 2,197,863 tons of oie sent to the copper 
concentrator at Anaconda (compared with 1,561,186 tons in 1938) 
and 64,076 tons of crude ore sent direct to the smelter (compared with 
45,101 tons ui 1938), the output of cement copper from tho mine-water 
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precipitation plants decroased shghtly Operations were resumed at 
the Butte zmc properties of the company m March 1939 after a shut­
down of more than a year, durmg the remamder of the year 200,036 
tons of zmc-lead ore were shipped to the zmc concentrator at Anaconda, 
a marked mcrease from the output (2,638 tons) m 1938 The output 
of recoverable metals (from all classes of matenals) mcreased greatly 
in 1939—gold mcreased more than 4,900 ounces, sdver more than 
2,000,000 ounces, copper nearly 41,000,000 pounds, lead about 8,400,-
000 pounds, and zinc nearly 36,000,000 pounds Mine development 
at the copper mines m 1939 compnsed 237 feet of shaft smking, 
147,953 feet of dnftmg, and 8,537 feet of diamond drilling, at the zinc 
properties 17,775 feet of dnftmg and 1,939 feet of diamond drdling 
were reported Mmmg of zmc-lead ore was resumed m December 
1939 at the Emma mine (owned by the Butte Copper & Zmc Co but 
operated under lease by the Anaconda Copper Mining Co ) , the mine 
had been closed since January 1938 The output in 1939 compnsed 
5,741 tons of zmc-lead ore sent to the mill at Anaconda, m addition, 
the company produced 6,199 short tons of manganese ore Other pro­
ducers of zmc-lead ore shipped to nulla i ndud^ the Amy Sdversmtth, 
Amy X, Green Copper, tfosephme. Magna Charta, Minnie Jane, 
Wappello, and Wdd Pat properties The rest of the output from the 
Butte distnct was crude oro shipped to smelters from the Alice, Amy 
Silversmith, Black Rock, Bluebuxl. Brophy, Evclme & Twdight, 
Fayal, Green Copper, Illinois, Joseptime, Lavena, Lexmgton, Magna 
Charta, Marearet Ann, Pittsmont, Quarter Moon, Sailor's Dream, 
Sunny Dell, Valdemere, and Wdd Pat properties 

Dtmde Greek distnct -—Sdiceous ore was shipped to smelters in 1939 
from the Qallmipper, Homestead, Margaret, and Queen of the IIills 
properties 

German Gulch distnct —Most of the output from the German Gulch 
distnct m 1939 came from sluicing operations at the Boal placer 

Highland distnct—The Butte Highlands Mmmg Co operated 
tlu-oughout 1939 at the Highlands property 20 miles southwest of 
Butte, 19,604 tons of ore were treated in the cyamdation mdl, and the 
output of gold increased to 9,936 ounces from 8,849 ounces m 1938 
The rest of the Highland distnct output compnsed ciude oro shipped 
to a smelter from tlie Highland Queen and North Highland proporticb 
nnd small lots of placer gold from several prospects 

Independence distnct —In 1939 lessees shipped 622 tons of silver oi c 
from the Goldflmt mmo to the smelter at Anaconda 

SWEET GRASS COUNTY 

Independence distnct —A little ^ I d ore from the Daisy property on 
Basm Creek 66 miles south of Big Timber was treated m a small table-
concentration mdl in 1030, and a car of crude gold ore was shipped 
direct to a smelter 

TOOLE COUNTY 

Gold Butte district—There was a decrease m gold from Toole 
County m 1939 owing to suspension of operations at Gold Butte 
Placers late m 1938, the 1939 output camo from the Banner, Cum-
mings, Gopher, and Small placers 

GOLD, SILVER, COPPER, LEAD, AND ZINC IN NEVADA 
(MINE REPORT) 

Hy C H A R I F B WniTF M I . R R I I L AND H M GAYLOIID 

S l J M M A i n O U T H N I 

Summarjr 
Calculation of value of metal production 

Mine prodiirtiun by counties 

Pago 
309 
309 
372 

MInlngloduitry 
Ore olaaincaUon 

MeUllurRlo induetry 
nevieir by oouotlej and dlitrictii 

378 
173 
374 
380 

In 1039 coppei displaced gold as Nevada's most valuable miiieial 
product, but neither tho quantity nor tho total value of the coppci 
output reached the mark set in 1937 Gold production exceeded in 
quantity that in each year since 1916 and in value since 1912 The 
total value of the gold, silver, copper, lead, and zmc (each calculated 
in terms of recovered metal) produced m Nevada in 1939—$30,480,-
870—exceeded that in each year (except 1937) since 1929 Compar­
ing 1939 with 1938, gold increased 22 percent in both quantity and 
total value, silver dccicosed 1 pciccnt in quantity but mcreosed 4 
percent in value, copper increased 44 percent m quantity and 53 
percent m value, lead decreased 9 percent in quantity and 7 percent 
in value, and zmc decreased 30 percent in quantity and 26 percent in 
value Tho total value of the five metals wos 30 percent greater than 
in 1938, of the total, copper compnsed 45 percent, gold 42 percent, 
silver 10 percent, zinc 2 pcicent, and lead 1 peicent 

White Pine County continued in 1939 to bo tho largest contributor 
to the mmcial output of the State, it ranked first in both copper and 
gold and fourth in silver Esmeralda County was the lending pro­
ducer of silver and Lincohi County the leading producer of both 7inc 
and lead 

All tonnage figures aie short tons and "dry weight", that is, they do 
not indudo moisture 

Yardage figures used in measuring material treated in placer opera­
tions aro "bank measure", that is, tho material is measured in the 
ground before treatment 

The value of metal production herein reported has been calculated 
at the following prices 

Prices of gold silver, copper, lead, and t tnc , 1986-89 

Year 

lOV. 
1938 
1937 
1918 
1919 

Gold) 

Ptr fin* 
ounc* 

$35 00 
35 00 
85 00 
36 00 
35 00 

Silver > 

Ptrfin* 
ounc* 
10 71876 

7748 
77M 

' 6 4 6 + 
•078+ 

Coppcr • 

Ptrpourid 
10 063 

092 
131 
088 
101 

Lead! 

Ptr pound 
«I040 

046 
OW 
046 
047 

/lnc» 

i tr pound 
10 044 

050 
006 
048 
053 

> Ftlce under authority ot Gold nefcrva Act of Jan 31 1934 Treaiory lp(al colnace valoe of gold from 
Jan 18 1837 to Jan SI 1034 waa $20 07+(120 071815) per One ounce 

>193V37 Yearly a\efBce wclehted Treaaury buying price for newly mined fllver 1938-19 lieaaiiry 
hnylng orlce (tor nowl> inTned allvor 

* Ypnriv avi rage HpiKhlid priro of nil grades of primary melnl sold by prodiicote 



± , JL-^ oli I I o-y 
MONTANA STATE LIBRARY 

3 0864 0014 4894 6 

Reference No 8 

MINES AND MINERAL DEPOSITS (EXCEPT FUELS) 

CASCADE COUNTY. MONT 

BY ALMON F ROBERTSON X, J m 
1 t . •« ^a t^ l l f 

Information Circular 7589 

p\ V 
UNITED STATES DEPARTMENT OF THE INTERIOR 

Oscar L Chapman Secretary 
BUREAU OF MINES 

James Boyd Director 

Work on manuscript completed April 1950 The Bureau of Mines will welcome reprinting 
of this paper provided the following footnote acknowledgment is made "Reprinted from 
Bureau of Mines Information Circular 7589" 

Febniaiy 1951 



MINES AND MINERAL DEPOSITS (EXCEPT FUELS) 

CASCADE COUNTY, MONT 

by 

Almon F Robertson- i / 

COHTENTS 

Page 
Introduction and summary 1 
Acknowledgments 2 
Location and accessibility 2 
Climate ^ 
Topography 5 
History 6 
Production 8 
Geology-general 9 
Labor supply and vage scale 12 
Materials and supplies 12 
Power 12 
Trucking rates 13 
Eailroad freight rates 1^ 
Smelter schedules 1^ 
Metallic mines and mineral deposits 17 

General 1? 
Montana (Neihart) district l8 

Broadwater 19 
Moulton 22 
Compromise 23 
Unity emd Rochester 2k-
Florence 24 
Hartley 26 
Queen of the Hills (Queen-O'Brien) 27 
Gait 29 
Star 30 
Equator 32 
DacotEih 33 
Silver Belt 3^ 
Black Bird 35 
Spotted Horse 36 

l / Mining engineer. Bureau of Mines, Minerals Division, Mining 
Section, Eegion II 

Information Circular 7589 



COHTENTS (Cont'd ) 

Page 
Metallic mines and mineral deposits (Cont'd ) 

Montana (Neihart) district (Cont'd ) 
Broken Hill 37 
Fairplay 37 
Ingersoll 37 
Rock Creek 38 
Lizzie 39 
Champion "B" '̂ O 
Commonwealth, Spotted and Lucky Strike ^1 
Cumberland ^1 
Peabody ^ 
Benton ^ 
Big Seven ^3 
Lexington ^5 
Ripple ^^ 
Tom Hendricks ^7 
Comucopia ^8 
Black Diamond ''•9 
Lexington No 2 ^9 
I X L - Eureka 50 
Mountain Chief 50 
Eighty Eight ("88") 51 
New Alicia and New Eodwell 52 
Hatchet 52 
Hegener 52 
Double X ("XX") 5^ 
Dawn and Foster 5^ 
Cowboy 55 
Silver Dyke 55 
Savage 57 
Whippoorwill (Blotter) 57 
Sherman (Plamsburg) 58 
Minute Man (Last Hope-Westgard) 58 
Big Ben MolybdeniM 59 
Frisco 61 
Graham and Hollowb\xsh (S & R) 6l 
Ruth Mary and Fitzpatrick 62 
LeRoy (Johannesburg) 63 
Concentrated & Monarch &*• 
Nevada &*• 
Hidden Treasure &*• 
Harley Creek (imperial. Royal, Granite Mt 
groups) 65 

Blizzard 65 
Bull of the Woods 65 

Barker district 65 
Fairplay and Bon Ton 65 
Silver-Be11 66 

1̂ 022 - 11 -



68 

68 

CONTENTS (Cont'd ) 

Page 
Metallic mines and mineral deposits (Cont'd ) 

Carbonate (Logging Creek district) °^ 
Nilson 
Gavander 
Copes 
Other mining claims "9 

Thunder Mountain district 70 
Albright 70 
Hurricane-Tornado 71 
Other iron deposits 71 

Gold placers 71 
Nonmetallic mineral deposits 72 

Limestone 72 
Fire clay 72 
Gypsum 73 
Bentonite 73 
Building stone 7^ 
Mica 7^ 

References 75 
Mineral Industry Survey tables (metallic mineral deposits) 77 

ILLUSTRATIONS 
Follows 

Fig page 
1 Index map, Cascade County, Mont 2 
2 Generalized geologic map of Cascade County, Mont 8 
3 Geologic map snowing principal mines in Montana 

(Neihart) district l8 
k Longitudinal section of mam Broadwater mine 

workings 20 
5 Longitudinal section of Moulton mine 22 
6 Longitudinal section of Queen-Gait mines 26 
7 Plan and section, Dacotah mine 32 
8 Plan of Benton group and Ripple mine workings Lon­

gitudinal section A-A~, Flora, Ripple, and Tom 
Hendricks veins ^2 

9 Plan of Big Seven and Lexington mine workings Lon­
gitudinal section B-B , Big Seven mine ^^ 

10 Sketch snowing tne geology ana surface plant of 
Silver Dyke mine and vicinity 5^ 

11 Mineral Industry Survey map of Cascade County 
showing location of metallic mineral deposits by 
symbols and reference numbers 7^ 

4022 111 -



IMEROIUCTIOII AND SUMMARY 

<Sx±B I s one of a se r i e s of repor ts describing Invest igat ions v l th ln 
the Missouri River Basin in Mcntena conducted by raining engineers of the 
Bureau of Mines, Minerals Dins icn^ SeglcD I I . The primary puzpose of 
these invest igat ions I s t o provide basic infoxmatlon t o agencies of the 
Department of I n t e r i o r and others concezned with the planning of power and 
other water developaeats in the basin. This repor t contains otily such 
fac tua l data as have been authorized for publ ic d i s t r i b u t i o n . Special p r e ­
cautions have been, taken, not to reveal any Infozmatlan or data t h a t are 
considered conf ident ia l . 

The f i e l d Invest igat ions fo r t h i s repor t were made during the suamer 
of 19^9* Vi r tua l ly a l l known meta l l i c mineral deposits In the cointy and 
seme nanmetaUlc ( i ndus t r i a l ) mineral deposits were luTest lgated Most of 
the mines and prospects have been Inact ive for many yea r s . The old under­
ground workings generally are only p a r t l y access ib le , many are en t i r e ly 
inaccess ib le Most of the mining claims were loca ted many years ago, and a 
considerable number were patented. Many claims were abandoned, others wore 
re loca ted . Names and ownerships often have changed. Because of such con­
d i t i o n s , much of the infozmatlcn on most of the mines and prospects necessar­
i l y has been obtained ffcm avai lable Federal and State publ ica t ions , p r iva te 
geo log i s t s ' and a ig lneers ' r e p o r t s , and froa owners and l o c a l r e s i d e n t s . 

Metal mining in Cascade County, Mont., has been confined mainly t o the 
s l lve r - l ead-z lnc deposits In the Montana (Neihart) and Barker d i s t r i c t s in 
the southeastern p a r t of the county. The Neihart d i s t r i c t has yielded by 
f a r the greater par t of the county's metal output . The mines generally have 
besi operated In te rmi t t en t ly , l a rge ly because of f luc tua t ing or low s i lve r 
and base metal p r i c e s . 

Cascade County was organized In l€8f • Search for gold placers l ed t o 
t he discovery In 1879 of r i ch s i lve r - l ead deposits in the Baricer-fiughesvllle 
a rea . In l 8 8 l , the f i r s t s i l ve r - l ead ore discoveries were made in the area 
around Neihart . 

The mines In the Barker and Neihart areas were developed rap id ly . Only 
high-grade s i l v e r ores could be mined prof i t ab ly a t t ha t t ime. The ores had 
t o be t ranspor ted by pacic t r a i n or horse or or en-drawn wagons to Fort Benton, 
and frcm there were carr ied on Missouri River steamooats t o Kansas City, 
S t . Louis, and elsewhere for ocean shlpuent t o Swansea, Wales, for smelting. 
%ielters soon were erected a t Hu^esv lUe and Barker (Clendenin), but much 
of the high-grade ore and bull ion produced during I883 end 1884 was shipped 
by r i v e r t o Ckaeha. Great F a l l s , Mcnt., was founded in 1882. Concentrating 
m i l l s and sae l t e r s soon were erected a t various l o c a l i t i e s . A branch l i n e 
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of the Great Northern Railroad reached Barker and Neihart in 1 ^ 1 , MLaing 
general ly was suspoided during the years of low s i l v e r p r i c e s . 

item 1889 t o 1948, inc lus ive , the nines in Cascade County produced gold, 
s i l v e r , copper, l ead , and zinc valued a t $20,093,595 i n teims of recovered 
meta l s . Records a re not avai lable for the years p r i o r t o 1 8 ^ , but production 
i s known t o have had ccnsideraole value. Gypsum was mined and processed i n 
the county f rca I908 t o 1915« Sane limestone was mined years ago for smelter 
flux and for use i n a sugar fac tory . F i re clay i s being mined near Armlngton 

ACZNOULEDGMERTS 

S t a t i s t i c a l Information cn mineral production was supplied by the 
Eccncmics end S t a t i s t i c s Division, Bureau of Mines, Sa l t Lake City, Utah. 
d lmatQlogical data were supplied by the U. S. Weather Bureau, Helena, Mont. 

Infoxmatlon regarding smelter schedules, power schedules^ and fl 'eight 
r a t e s , as r e l a t e d to the mineral indus t ry within Cascade County, was provided 
by the Anaconda Copper Mining Co., the American Soieltlng and Refining Co., 
the Montana Power Co., t he Chicago, Milwaukee, S t . Paul , & Paci f ic Railroad, 
and tbe Great Northern Rai l road. 

Special acknowled^ent i s given the many claim owners and prospectors 
for t h e i r Icind cooperation during the f i e l d Iflvestigations and for providing 
infoxmatlon and maps of various areas and p r o p e r t i e s . 

Much valuable infoxmatlon was obtained frcm repor ts and publicat ions 
of the U. S. Geological Survey, the U. S. Bureau of Mines, the Montana Bureau 
of Mines and Geulogy, the State of Montana, and other sources. Acknowledg­
ment of -tjie source of such infoxmatlon i s noted in the t ex t e i the r d i r e c t l y 
or by a number i n parentheses tha t r e fe r s to the l i s t of references a t the 
end of t h i s r epo r t , 

LOCATION AND ACCESSIBILITY 

Cascade County i s in nor th -cen t ra l Montana. The area of the county i s 
3,411 square m i l e s . I t i s s i t ua t ed geograpnlcally between the 111th and 112th 
meridians, west longi tude, and between the 47th and 4dth p a r a l l e l s , north 
l a t l t u a e . Populat ion, according t o the 1940 census, was 41,999* At t ha t 
time Great F a l l s , the county s e a t , had a population of 29,928 within the 
cox^orate l i m i t s , or 33^352 Including suburban inhab i t an t s . Based upon the 
Pol t Directory re turns of 1949, the population of Great Fa l l s and i t s envxrons 
was estimated to be 43,666. Great Fe l l s i s on the Missouri River in the 
nor th -cen t ra l pa r t of the county. I t i s the p r inc ipa l supply center end the 
s i t e of the Anaconda Copper Mining Co. 's Great Fa l l s reduction works end zinc 
p l a n t . Motal mining has been confined mainly to the mountainous area in 
the southeastern p a r t of the county ( f i g . 1 ) . 

The Great Ncrthexn Railroad and the Chicago, Milwaukee, S t , Paul , & 
Pac i f ic Railroad serve the county. Branch l i n e s of the Great Worthexn 
Railroad extoad to Great Fa l l s from Shelby, ^9 miles to the nor th , and from 
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Havre, 123 milea to the northeast, both points being on the main line A 
branch line froa Great Falls connects with Helena and Butte, respectively 
98 and 170 miles distant to the southwest. Other branch lines extend Srcas. 
Great KQls to August a In Lewis and Clark County, 54 miles to the west, 
and to Pendroy in Teton County, 77 miles to the northwest. A branch from 
Great FfeUs connects at Billings, 235 miles to the southeast, with the 
Northern Pacific and Chicago, Burlington, & Qulncy Railroads, The Chicago, 
Milwaukee, St. Paul, & Pacific Eailroad branch line froa Harlovtcn extends 
199 miles to Great Falls and on to Agawam in Teton County, 66 miles farther 
to the northwest, it crosses the northern part of Cascade County. 

A brancii of the Qreat Northern Eailroad foimerly was operated In the 
southcastexn part of the county froa Axmlngton, through Monarch, to Neihart. 
Frcm Monarch, a privately owned spur tracik served the Barker mining district 
In Judith Basin County. This branch line and the spur frcm Monarch to 
Baxter were removed during World War II. 

U. S. Hi^way 91 crosses the county in. a north-south direction, it 
connects Great Falls with Shelby and the province of Alberta to the north 
and with Helena and Butte to the southwest. U. S, Highway 89 passes through 
Great Falls, it leads northwest to Glacier Park and scaitheast to Axmlngton, 
Neihart, and White Sulphur Springs. U. S. Highway 87 extends east frcm 
Great Falls to Lewistown, thence south to Eoundup and Billings, U S. High­
way 89 and graveled county roads leading therefrom provide access to most 
of the mines and prospects in the vicinity of Barker and Neihart. Unimproved 
roads and Forest Service trails lead to the more isolated properties. 

Silver-lead ores and concentrates produced in the Neihart and Barker 
areas, formerly shipped by rail to the smelters, now are trucked directly to 
the smelter at East Helena, Zinc concentrates are trucked to Armlngton and 
from there are shipped by rail to tho zinc plant at Great Falls The dis­
tance by road and highway from Barker and Neihart to Armlngton is 36 miles. 
It is 160 miles fi-cm Neihart to the Smelter at East Helena via Armlngton 
and Great Falls. From Neihart by U S. Highway 89 to White Sulphur Springs, 
State Highway 6 to Townsend, and U, S Highway 10 N to East Helena the 
distance is 118 miles. The distance from Barker by this route is 144 miles. 
Although this route is shorter, it is used infrequently because of tne steep 
grades on King's Hill south of Neihart. 

Distance in miles by railroad t r a a . Armlngton to the smelting and 
refining plants in Montana via the Great Northern Railroad ax^ as follows 

SnlB-Dlng 
T30int 

Armington 

American Smelting 
& Refining Co., 
East Helena 

132 

Anaconda Copper 
Mining Co , Washoe 
Sampler, Butte 

199 

Anaconda Copper 
Mining Co. zinc 
plant. Great FalTn 

31 
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The location of the principal mining districts and their relation to 
hl^ways, railroads, and population centers ere shown cn figure 1. 

CLIMATE 

The climate in Cascade County varies markedly at different localities 
during wTT seasons of the year. It generally is semiand.^ Summer tempera­
tures usually are moderate. In July and August temperatures may exceed lOOO 
in the Missouri River ToUey. Dturing the same months temperatures in the 
Little Belt Mountains moy range fron below freezing to 90°. Heavy snowstoxms 
may occur in the mountains, idiereas at lower altitudes fine waxm weather may 
prevail. The winters are long and severe, though tempered for short periods 
by warm Chinook winds, tenperatures may range frcm above freezing to more 
than 40° celow zero. 

Precipitation varies considerably in different parts of the county. 
Severe thunderstoxms are conmon in the mountains during the summer. Maximum 
precipitation usually occurs during May and June end minimum during Decemoer 
and January, dlmatological data recorded at stations in and adjacent to 
Cascade County, Mcnt., are given in tables 1 and 2. They were ccmpiled frcm 
data provided by the U. S. Weather Bureau, Helena, Mont. 

TABLE 1. - Average monthly and annual precipitaticnJ:/ end snowfall, 
In inches, at following U. S. Weather Bureau Stations in 

Cascade County, Mont. 

Great J'alls" 
(airport ) ^ 

3,657 
Stat ice , 
Elevation, feet, 

Lengta of 
record, years. 

January • 
Feoruary 
March 
April......... 
May... 
Jxine 
July 
Au0ist 
Septsn,ber 
October......^ 
November.....« 
Decemoer...... 
Annual avera. fie_ 

Add 
5,200 

Prec ip i -
t a t i c ^ l / 

hi 
1.30 
1.32 
1.84 
2.38 
3.77 
4.24 
2.06 
1.84 
2.43 
2.01 
1.14 
1-35 

25,68 

Snow­
f a l l 

31 
15.0 
14.9 
19.2 
15.5 

7.7 
0.6 

.0 

.1 
^.3 

16.0 
11.6 
16.1 

121.0 

P r e c i p i -
t a t i on jy 

54 
0.61 

.57 

.86 
1.15 
2.24 
3.13 
1.51 
1.15 
1.44 

.86 

.68 

14.85 

Snow­
f a l l 

37 
8,8 
6.5 
7.7 
4 4 

.9 

.T 

.0 
m 

.8 
2.2 
6.7 

JtlO. 

Kings H i l l 
7,450 

Proc ip i -
t a t i o n l / 

8 
1.98 
2.27 
1 9 3 
2.09 
3 1 1 
4.56 
1.94 
1.97 
2.11 
1.98 
2.21 
2.40 

Snow­
f a l l 

28 55 

8 
31 4 
42 5 
31.8 
24 8 
9.0 
8.6 

0.0-0 2 
0.0-0.2 

9.4 
18.2 
35.6 
i 2 i l 

250.8 
1 / Includes snowfall converted to water. 
2 / Four miles southwest of Great F a l l s . 
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TABLE 2. - Average temperature data, in degrees Fahrenheit, at 
following U S. Weather Bureau Stations in 

Cascade County, Mcnt 

S t a t i o n . . . . . . . . . 
ULevaticn, f e e t . 
Length of record years, 

Adel 
5,200 

-2L 
3f073 

32.0 
76.4 
53.6 

9 .6 
44.7 
27.0 

58.0 
97.0 
98.0 

-45.0 
25.0 

-51.0 
May 27 to 

July 121/ 
Ju ly 17 t o 

September 2 l l / 

Great Fa l l s 
3,657 

-5^ 

Kings H i l l 
7,450 

i-Annual average. 
Mean TnftYimimi 

J a n u a r y . . . . . . . . . . 
J u l y . 
Annual 

Mean minimum 
J a n u a r y . . . , 
J u l y , . , , , 
Annual 1 

n i c e s t 
January . . . . , 
J u ly , 
Annual 

Lowest 
January, 
J u l y , 
Annual 

Lates t date 32° or 
lowra: i n sp r ing . . , 

E a r l i e s t date 32° or 
lower i n f a l l 

^5. 

33.3 
83.7 
57.6 

12.4 
53.7 
33.3 

86.0-
103.0 
106.0 

-44.0 
35.0 

-44.0 
Apr i l 9 to 

June 8 
Septsaber 6 
to October l 4 

35 

26.0 
71.8 
46.9 

9.h 
43.2 
24.4 

90.0 

-42.0 
June 8 to . 
June 23 y 

August 17. t o 
October ^ 

1 / Below freezing tanperature recorded in a l l months during some years . 

TQPOGEAPHY 

The northern pa r t of Cascade County i s character ized by wide, gently 
sloping benches tha t extend northward frcm the Missouri E lver . At the west, 
the f o o t h i l l s of the main range of the Rocky Mountains extend In i r r egu la r 
spurs toward the pla ins Alcng the eas t boundary the HIgawood Mountains r i s e 
abruptly above the r o l l i n g beaches, •vi.ich slope northward toward the Missouri 
Elver fraai the L i t t l e Belt Mountains. The southeastexn pcxt of the county 
Includes a pa i^ of a Jumbled mass of mountains t h a t extend northward frcm 
the main L i t t l e Belt Mountam Range. The southexn boundary of tne county 
follows the crest cf the L i t t l e Belt Mountains in a northwesterly d i rec t ion . 
Steep r idges extending northeastward frcm the Big Belt Mcxuitains uid the 
r o l l i n g h i l l s ard gently sloping bsiches west of the Junction of aui th River 
with tne Misscniri River foim the southwestern por t of the country. 

Al t i tudes range from 2,800 fee t above sea l e v e l a t the Missouri Elver 
between Cascade and Chouteau Counties to a maximum of 8,473 feet on Long 
Baldy Mountain eas t of Neixiart, The average a l t i t u d e i s between 3,000 j i d 
4,000 f e e t . 
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The Hignwood Mcjuntalns northeast of Axmlngton cover cn area of about 
80 square m i l e s . They have been deepl / eroded, but the peeks end r idges are 
rounded. Slopes general ly are gradual . Highwood Peak, the highest in the 
range, has en a l t i t u d e of 7,600 f e e t , or about 3,300 fee t h i ^ o r than the 
surrounding p l a i n . This peak and most of the others in t h i s mountain mass 
a re in Chouteau end Judi th Basin Counties, which adjoin Cascade County on 
the nor theas t and e a s t . 

The L i t t l e Belt Mountains a t the southexn border of the. county extend i n 
a northwest-southeast d i rec t ion for about 45 mi l e s , thence eastwai*d for 
about 30 mj l e s . The northwostexn pa r t of the range a^veroges o icut 25 miles 
in width. The eastexti p a r t narrows t o a poin t near Jud i th Gap i n Wheatland 
County Nortli of the d iv ide , the range contains a- number of i so l a t ed 
mountains t h a t r i s e above t h e i r surrounding a r e a s . Several of these mountains 
exceed 8,000 fee^ m a l t i t u d e . The ri-dges a re rou2ided, but ^ c p csn^ons 
have been eroded by numerous streams. Many of these spring-fed atrecms have 
a continuous year-round flow, others are i n t e rmi t t en t as t h e i r waters 
disappear i n the sedimcaits and surface debris near the base of t ae mount^ns . 

The Missouri River flows northeastward across the ccsitral por t of 
Cascade County. T^e southern and ea s t em pa r t s of tho county ore drained 
by northward-flowing steams, tno wesrein and northuxn pa r t s by the eastward 
flowing Sun River and i t s t r i b u t a r i e s and by smaller streams t h a t flow south­
ward to\.ard the Missouri River. 

The nor thern slopes of xhe mountains aoove 6,000 fee t i n a l t i t u d e 
general ly a re heavi ly timercd. Most of the fo res t i s second growth, but in 
the more roaote l o c a l i t i e s l a i g e r timber su i t ao l e for mining purposes can 
be found. 

The wide val leys and gently sloping benches in the cent ra l and northexn 
par te 01 the county a re very f e r t i l e . Stock r a i s i n g end faiming are the 
p r inc ipa l i n d u s t r i e s . Near Great Fa l l s the ^llascran River has cut a deep 
channel through the surface so i l s and gravels of t a e va l ley end in to the 
underlying sedimentary foimaticns. in t h i s l o c a l i t y the r i v e r has a f a l l of 
365 feet i n a dis tance of about 8 mi l e s . U t i l i z a t i o n of tho energy of these 
f a l l i n g waters by the ccnstructicn of dams end pow«-r houses has provided 
e l e c t r i c energy for man/ indus t r ies in the county and westem Montana. 

HISTORY 

Cascade County i s reported to have been v i s i t e d by white men about 
1744, wncn de La Vercnarye, a French explorer , turned south frcn Canada, 
crossed m t o what i s now North Dal^ota, end followed up the Missouri Eivcr to 
near whax i s now Great F a l l s , Mcnt, ( I 6 ) . In June I605, Lewis and Clare 
followed the Missouri River cn t h e i i journey across the northwest to the 
Pac i f ic coas t . In the follcrwing years tne region was v i s i t e d frequently by 
many adventurers , fur t r appe r s , and explorers , who followed the n v e r t o 
the head cf n a v l ^ t i c n below the Great F a l l s . In 1846 a t rad ing post was 
es tao l i snea a t For t Benton by Captain John Mullen. Travel tnTcugn the 
region increased with the Influx of s e t t l e r s , expeciolly a f t e r the discovery 

4022 - 6 -



of gold a t Virginia City, Bannock, Last Ohcnce Gulch, Confederate Gulch, 
and other l o c a l i t i e s in Montana ( l6) (11) . 

Gold p lacers were discovered about I863 in Yogo Gulch a t the eastexn 
end of tne L i t t l e Belt Mountains, an area l a t e r Included in Judi th Basin 
County, but the prospectors were driven out by h o s t i l e Indians , About I879 
•Qie p lace r s a t Yogo Gulch were "rediscovered." They did not prove t o be 
p r o f i t a o l e , however, and by 1880 most of the claims were abandoned. (28) . 

The s i l v e r - l e a d deposits near Barker, now mainly In Judi th Basin County, 
were discovered In October I879 by Buck Barker and Pat Hu^es (I3) who had 
l e f t Yogo Gulch in. search of p lacer depos i t s . The f i r s t claims in the 
Neihart area were located by J . L, Neihart , J , C, 0<Briea, James Anderson, 
S, R. Har t l ey , and Michael Powers during the sutsmer of I 8 8 I , (13}• 

Mines i n the Neihart and Barker areas were developed rap id ly , and much 
ore was produced during the next few years . Only the high-grade ore could 
be mined a t a p r o f i t . I t had to be t ransported to Fort Benton by pack 
animals or by wagons drawn oy horses or oxen and then shipped by r i v e r steam­
ers to Kansas Ci ty , S t , Louis, or New Orleans, from -Uiere i t was sent t o Swansea, 
Wales, for smelt ing. To avoid these high t ranspor ta t ion cos t s , smelters 
were constructed a t HughesvoUe and a t Barker, which a t tha t time was ca l led 
dendunnln . The smelter a t Hu^esvxUe did not operate long oecause i t 
was not equipped with sa t i s fac tory ref rac tory l i n i n g . The smelter a t 
dendennin , b u i l t by Colonel George Clendennln In I68L, had a 40-ton water-
Jacketed furnace. I t was operated u n t i l I885 ^^^ produced bul l ion valued a t 
$375,000 ( 9 ) , Saae of the high-grade ore and bul l ion produced durmg I883 
and 1884 was shipped via the Missoun Elver to QtasJas. for smelting. Some of 
these ore shipments a re reported t o have ne t t ed the mine owners $200 a ten 
a f t e r deducting $100 a ton for f re ight and treatment charges ( ^ ) . 

Groat F a l l s was founded i n 1882 by Par i s Gtlbscn with the ass is tance of 
James J . H i l l and o thers . A smelter was constructed near Giant Springs 
below Groat F a l l s by the United b e l t i n g & Eefining Co. This smelter was 
operated fo r several years and t r ea t ed mzaiy thousand tons of s i l v e r - l e a d ore 
frcm the Neihart end Barker a r ea s . During the 1880*s, soze ore was hauled 
to other smelters a t Wickes, Toston^ and Argenta^ Mont, 

The Hudson Minmg Co, constructed a concentrator and smelter a t Neihart 
in 1865-86, About 1,000 tons of concentrates and bul l ion valued a t $50,000 
t o $60,0C0 were produced before the company ceased operating in I887 (29) , 
Frcm 1887 t o 1891 l i t t l e mining was done a t Neihart or Barkei, in 1888 two 
new smelters had been constructed In Montana, One of these was b u i l t near 
Great F a l l s under auspices of the Saint Paul , Indianapol is , and Manitoba 
Railway, the other was b u i l t a t Helena by the Helena & Livingston Co, under 
the auspices of the Northern Pac i f ic Eailroad (22-1887), Completion of 
the branch l i n e of the Great Northern Railroad t o Neihart in I691 provided 
t ranspor ta t ion t o the new smelters a t reasonable r a t e s . Mining mcreased 
in the Neihart and Barker areas ( I 7 ) , Several proper t ies vere developed and 
became s teady producers, 
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The population of Neihart in 1892 was estimated a t 2,500. Demonltizatlcn 
of s i l v e r in t h a t year caused the p r ice of sll-ver to drop frcm about $1 to 
about $0.64 an ounce. The pr ice of l ead a l so was low. Mining declined, from 
1 ^ 5 t o 1905 only a few of the exceptionally high-grade mines could be 
operated p ro f i t ab ly . Between I905 and 1915 operation a t most of the mines 
was l a t exmi t t en t . Two small ccncentrators were b u i l t during t h i s t ime, but 
as only a bulk concentrate high In zmc was produced, the re was l i t t l e i f 
any advantage over a i r e c t shipment of sor ted ore t o the smel ters . A small 
cyanide p lant was constructed a t one of the mines on Snow Creek. This p lant 
was operated for caily a short time, only one small bar of s i l v e r bul l ion 
was produced. In 1915 the p r ice of s i l v e r began t o r i s e . Steady base metal 
p r i ce s and the dev^qpment of the se lec t ive f l o t a t i on process for the con-
centra t i cn of low-grade ores created new i n t e r e s t in the Neihart and Barker 
a r e a s . Many of the old mines were reopened, several of the la rgur mmes 
expended t h e i r operat icns, several se lec t ive f l o t a t i on p lan t s ere constructed. 
Having reached a peak in 1919, s i l v e r pr ices again decl ined. A few oi the 
l a r g e r manes, however, continued t o operate a t a high r a t e of production. 
This was poss ib le because tne revenue received for l ead , copper, end zinc 
concentrates coiponsated to some e x t a i t for the smaller retuxns for s i l v e r . 
Most of r i ch neai-surface s i l v e r ores were depleted. Ore mined a t grea ter 
depths contamtd l e s s s i lve r and more z inc . In 1930 the p r i ce of s i l v e r 
declined t o l e s s than 30 cents on ounce, and soon a l l of the mmes were 
forced t o c lose . Ti i t i l 1935, most of tne mines in the Neihart and Barker 
areas vere Inac t i ve . 

In 1934 the p r i ce of s i l ve r was es tabl i shed a t 64.8 + cents per f ine 
ounce. The p r i c e was ra ised t o 71,875 cents i n 1935» Hie increased p r i ce 
revived. I n t e r e s t in the uld mines, and many were reopened. During World 
War 11 and u n t i l 19^9, pr ices of s i l v e r , l ead , and zinc held a t comparatively 
high l e v e l s . The suddsi drop m the p r ices of l ead and zinc In the spring of 
1 9 ^ , together with nigher mining cos t s , was responsible mainly for the 
complete shut-down of a l l mining and mi l l ing operaticns i n these a r ea s , 

PRODUCTION 

l a o l e 3 shows a production of gold, wilver , copper, l e ad , and zmc in 
Cascade County frcm 1 6 ^ to 1948, Inc lus ive , in texns of recovered metals 
valued a t $ 2 0 , 0 9 3 , ^ 5 , The t ab l e i s a compilation of data provided by the 
Eccnaaics and S t a t i s t i c s Division of the Bureau of Mmes, Sal t Lake Ci ty , 
Utah (14) , 

Before I867, ^^^^ Cascade County was foimed f r a i pa r t s of Chouteau and 
Meagher Counties, the Montana (Neihart) and Barker mining o i s t r l c t s were in 
Meagaer County. Cascaae County boundaries were again changed m 1920, when 
Jud i th Basin County was created. This placed most of the mining claims in 
the Barser mining d i s t r i c t in Judi th Basin County. A few of these claims, 
however, including several frcm wnich a considerable tonnage of l e a d - s i l v e r 
ore had seen mined, remain in Cascade County. 

Between I88O or I86I (\hon the ore deposits in the Earjcer end Neihart 
areas vers discovered) and 1889, few production records were kep t . During 
these years many mines in tne xwo areas were mined in tens ive ly , l a rge 
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quantities of rich lead-silver ores were produced. No production records 
for 1899 and I9OO are available, though it is known a number of mines were 
operated during those years. It is apparent, therefore, that the total metal 
production of Cascade County has been considerably larger then that indicated 
by the totals shown In table 3. 

Zinc In ores or concentrates was not recovered by the smelters during 
the early years, it was lost mainly in the smelter slags. It was not paid 
for but was penalized at a high rate. The electrolytic zinc plant cf the 
Anaconda Copper Mining Co, at Great Falls was not constructed until 1916. 
in 1927, 0- slag-fuming plant was constructed by the Anaconda Copper Mining 
Co. near the lead smelter of the American 3ielting & Refining Co. at East 
Helena. Since then, zinc has oeen recovered in this plant frcn the molten 
lead smelter slags. A large quantity of old slag has been treated also, 
and much zinc lost in earlier operations h&s been recovered. 

Before 1925 the amount of zinc recovered from ores mined In Cascade 
County, as indiceted in taole 3, yg&a very small. However, the total quantity 
of the zinc contained In the ores shipped, as Indicated by the amount of 
zinc recovered from 1940 to 1948, Inclusive, apparently was large. 

No other metals are reported to have been px*oduced i n Cascade County 
except those recorded i n table 3, At one time limestone was mined for use 
as flux at the Great Falls smelter. Gypsum foxmerly was mined end processed 
in the county. Fire clay is mined near Axmlngton. No production data on 
nonmetallic minerals are available, 

GEOLOGY-GENERAL 

Rock foxnations ranging frcm Archean gieisses and schists to Pleistocene 
ccnglanierateB are exposed i n Cascade County (fig, 2), In the central and 
northexn parts, the soil, gravels, and glacial till are underlain with nearly 
flat-lying Cretaceous sedimentary rocks. Around the Highwood Mountains, 
near the cast side of the county, these sedimentary rocks were relatively 
undisturbed i n attitude by the volcanoes that broke througa these earlier 
sedimentary foxmaticns. 

The Highwood Mountains consist of various rocks of volcanic origin 
peculiar to this locality. The central cores of these mountains are ccnposed 
of syenite, monzonlte, and shonkinite. Surrounding these rocks and In places 
covexlng their eroded surfaces are extensive deposits of basltic oreccias, 
lavas, and scoria. Numerous basaltic sheets and dikes radiate in all 
directions from the old volcanoes (27), No metallic mineral deposits are 
known to occur in the Highwood Mountains, 
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TABU 3 - Mlao p - o d u c t j o n of g o l d . « i l T » r . e o p p « r , 1—d. «nd t i n o l a C»iBad» CouatT ii'( Mont , XBB9-19iO. U f f j o f -»ooT«r»d — « l i 

YMr 
produelDE 

Or* c o l d o r 
« r « a t * d 

s h o r t t o n a 

Mild 

T<na ouneaa Valua 

S i l r a r 

f i n a ouneaa Valua 

l o p p a r 

Valua 

Land 

J^unda V a l u a 

2-se 

POlTLiS V a l j a 
* o t a l v a l u a 

1889 
1890 
1891 
1892 
1893 
1894 
1899 
1896 
1897 
1898 
1899-1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
191S 
1910 
1917 
1918 
1919 
1920 
1921 
1922 

1924 
192S 
19«6 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1939 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1949 
1946 
1947 
1948 

3/ 
do 

3/ 
do 
do 
do 
do 
do 
do 
do 

2 
6 
4 
4 
6 

14 
17 
I S 

9 
12 
10 
14 
16 4 / 
12 ~ 
19 4 / 
17 ~ 
34 
22 
23 
25 
17 
17 4 / 
17 ~ 
10 
10 
13 
a 
8 
S 
1 
s 
4 
3 
8 

18 
9 

13 
9 

11 
14 
10 
1 1 
1 1 4 / 

7 
6 
6 
S 
5 

T o t a l a 

3 / 
l o 

3 / 
do 
do 
do 
do 
do 
do 
do 

3 113 
4 2 8 1 
2 297 
2 271 

1 1 , 9 9 1 
a 393 
3 897 
1 ,103 
1 93o 
1 381 
2 962 
•* 406 

13 600 
7 292 
1 789 
2 009 
o " 9 1 
4 619 

1 B 903 
S^ S3S 
14 S28 
19 713 

110 939 
163 444 
193 289 
2S1 891 
279 544 
199 949 

48 746 
355 
126 

99 
9 1 

o£5 
3 e l 4 

64 856 
44 618 
37 033 
44 432 
74 994 

103 288 
77 208 
4 1 267 
48 274 
35 141 
22 226 
39 932 
10^007 

9 609 90 
3 26 

27 n 
33 03 
61 38 
34 9 1 
34 49 

490 09 
1 008 96 

2/ 
681 00 
30 00 

6 25 
183 . 3 
324 4o 
979 95 
226 78 

93 96 
104 97 
^34 ^9 
199 29 
262 82 
441 7 1 
592 50 
316 02 

363 97 
729 33 
839 Oo 
390 19 
367 41 
539 70 
772 *5 
718 89 
484 70 
372 39 
396 00 

82 42 
7 ao 

103 00 
65 00 
3 00 

29 OO 
3 1 00 

441 00 
984 00 
197 00 
078 00 
969 00 
839 00 
763 00 
901 00 
384 CO 
163 00 
129 00 
£31 M 

88 30 

9 / 

2 052 28o 35 3 i . l 99 

«1^S 948 
67 

960 
683 

1 269 
722 
713 

10 130 
20 849 

3/ 

13 620 
600 
129 

3 787 
6 707 

U , 9 0 6 
4 688 
1 942 
2 >70 
2 7 7 i 
4 037 
5 433 
9 131 

12 248 
0 533 
4 9SS 
7 524 

^5 087 
17 345 

8 006 
7 613 

. 1 157 
15 968 
14 860 
10 020 

7 o98 
7 359 
1 704 

l o l 
2 134 
1 '"43 

63 
886 

1 078 
1 . 428 
34 440 
4 1 895 
72 730 

l U 919 
lt>9 363 

96 ' 7 5 
17 535 
13 440 

9 709 
4 515 
8 085 
3.080^ 

«979 . 7 5 

603 931 

1 
2 
3 
9 
2 

385 843 
4 3 0 , 3 9 8 

3 / 
8 4 6 , 7 3 8 
487 793 
168 760 
204 574 
415 708 
294 956 
197 124 

94 021 
101 117 

97 060 
99 829 

138 oOB 
292 266 
144 473 
154 488 

98 691 
iOA 178 
246 923 
918 946 
910 832 
912 092 
986 ,967 
956 397 
637 816 
639,497 
809 937 
702 341 
312 440 
137 903 

a 920 
12 481 

o 330 
360 

14 720 
29 632 

1 3 9 , 8 9 8 
239 660 
3 0 5 , 8 9 3 
428 374 
730 999 

. 104 047 
730,620 
197 730 

93 919 
75 285 

I Z i 286 
191 032 

4 4 , 3 2 8 

1567 699 

1 
2 
3 

U 
2 

498 870 
55« 474 

3 / 
219 008 
238 777 

79 787 
1 1 7 , 0 9 9 
251 088 
197 ,352 
130 ,102 

4 9 , "^Sl 
52 981 
30 312 
58 907 
SS 244 

176 ,529 
79 894 
7 8 , 3 2 5 
64 912 

168 243 
240 523 
581 ,220 
35o 807 
91<i,092 
986 967 
495 393 
427 337 
443 8 U 
909 401 
398 ,227 
299 777 

83 949 
3 ,434 
3 619 
1 ,789 

126 
9 , 5 1 6 

2 1 , 2 9 8 
108 ,320 
189 377 
197 749 
2 9 7 , 5 6 3 
919 793 
785 100 
919 992 
140 008 

00 ,784 
93 936 
96 ,807 

173 427 
4 0 , 1 1 9 

3 / 

360 

6 392 
540 

l e 419 
9 314 

379 
1.7 

o21 
369 
916 
023 

6 309 
6 474 
2 098 

96 
982 918 
^86 e94 
342 498 
717 709 
oOS 979 
768 971 
399 ,911 

19 ,090 
9 ,839 
1 329 
734 
490 

2 398 
1,^89 
Z 000 
3 786 
9 290 

22,000 
4o OCO 
32 000 
9 700 
18 800 
B BOO 
7 000 
13,800 
4.700 

3/ 

y70 

839 
J70 

2 339 
664 

1 053 
576 
482 
764 
963 
279 

1 173 
1 191 

271 
8 

89 689 
195 457 
190 ,629 
240 479 
2 1 0 , 3 3 1 
110 732 

70 384 
2 482 

531 
115 
47 
36 
199 
109 
242 
371 
962 

2 486 
9 428 
3 872 
1 261 
2 938 
1 188 
1,134 
2 898 
1.020 

15 o97 412 112 013 227 7 882,328 U 101 362 

1 338 830 
3,729 198 

3 / 

695 781 
468 ,216 
718 308 
747 686 
969 046 
395 ,720 
180,320 
109 389 
298 489 
861 D 1 3 

2 , J99 ,494 
3 179 901 
1 • '83,041 

926 791 
639 169 

1 293 0 6 : 
1 100 08 
2 860 27 
3 127 14C 
1,498 38 
1 ,990,871 
1,824 t n 
2 ,481 791 
3 709 99* 
9 ,097,9eJ 
4 193 ,33r 
2 863 13.1 

989 22> 
147 25') 

64 432 
13 76 
8 90* 

40 9 1 ) 
63 6 2 ) 

219 ,323 
43S 000 
424,06S 
9 8 6 , 4 2 j 

1 910 700 
3 201 ,003 
2 ,0a7 003 
1,067 60} 
1,223 80 

949 ,00 
743 ,003 

1,164 000 
431 .800 

1160 060 
4 6 2 . 4 1 6 

3 / 

2 3 9 1 6 
9 U l 

30 952 
35 141 
3ii 436 
1 8 , 8 5 3 

7 574 
4 7 1 2 

13 1 3 4 
38 773 

101 677 
1 3 9 , 8 9 8 

61 739 
^ 4 , 7 3 7 
43,827 

111 37S 
78 1 0 b 

191 9 9 5 
2 9 0 , 1 7 2 

67 427 
89 298 

127 718 
198 540 
322 4 2 1 
4 0 4 , 6 0 4 
26... o o l 
166 0 6 2 

o2 0 6 9 
7 363 
2 384 

473 
317 

1 , 5 1 4 
2 545 

10 089 
2 5 , 6 6 3 
19 507 
2 7 , 5 6 2 
95 53S 

1 8 2 , 4 5 7 
1 3 8 489 

80 070 
97,004 
8 1 o l 4 
8 0 , 9 6 7 

167 o l 6 

65,923 298 « 4 . 9 9 6 0 0 1 

3 / 

4 SO. 
. 370 

19 lOo 

5 0 7 5 
e 264 

1 0 . 960 
B5e ee.,, 
275 4 9 1 
7bo 32e 
.kCi . S o 

4,022 

e 0 7 1 

3 773 

10 000 
4 2 5 , 0 0 0 
948 0 0 0 
Olfi 700 
5 2 9 , 9 0 0 
>99 500 
90o sOO 
9 1 5 , 5 0 0 

1 ,209 200 
5 2 0 . 9 0 0 

3 / 

1253 
95 

2 560 

3 4 5 
937 

7 ' 4 9 
49 266 
8 1 631 
4 0 , 7 7 6 

7 204 
193 

339 

16o 

920 
89 7' '5 

221 100 
94 739 
97 186 

193 743 
2 1 9 . 2 9 9 
112 057 
146 S13 

7 0 , 0 2 4 

9683 043 
o7 

861 
089 

1 27« 
734 
715 

069 660 
1 039 ,739 

3 / 
219 008 
276 .313 

85 498 
148 140 
290 016 
236 565 
IfiO 861 

D£ 632 
59 .305 
4d 455 
95 4.18 

192 O i l 
322,089 
151 341 
116 094 
118 795 
284 452 
332 153 
749 ,075 
SeS 519 
Sd7 8So 
679,886 
680 296 
797 839 
979 470 

1 209 770 
959 548 
630 706 
225 310 

1 . o33 
a 668 
3 716 

892 
11 952 
29 286 

133 946 
243 724 
259 ,522 
399 337 
832 904 

1 363 450 
853 427 
296,660 
374 409 
361 302 
297 .900 
498.339 
191 ,535 

19 . S o 49o t l 401 330 ^20 033 995 

1 / Caaeada County c r a a t a d Sap a o o a r . 2 1887 "^aoxa l a c l u d a a d a t a from 1889-1920 f o r t a r - l o - ^ 
2 / i.oda a l a a a o a l ; a z c a p t « a a r a o t n a - w l s * . o ad 
3 / Data n o t s T a l l a b l a 
4 / a c l u d a a oaa p l a c a - o p e r a t i o n 
5 / l a a l u d a a 0 87 ouaea of p l a e a r g o l d 

. a baeaaa u d l t a Baa la County I n S a « a o b a ' . 9 2 0 
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The L i t t l e Belt Mourtains are the eroded raaains of a broad dcmal up­
l i f t caused by l a c c o l i t h i c In t rus t ions (28) The sedimentary beds a t the 
summits usual ly l i e f l a t or are gently inc l ined (2?) Around the northexn 
borders of these mountains the beds are more s teeply inc l ined toward the 
nor th and west, decreasing in dip with distance Many l o c a l I so la t ed domes 
extend i n a nor ther ly di rect ion frcm the main dcnal u p l i f t Several of these 
s t ruc tu res occur i n the southeastern pa r t of Cascade County and in the 
westem pa r t of Judi th Basin County They form the i r r egu l a r more prominent 
mountain peeks and high ridges idiich are separated by trougos along which 
erosion has exposed younger rocks surrounded by older ones The summits of 
scaae of these outlying s t ruc tures are capped with hor izonta l beds of sed i ­
mentary rocks The sedimentary rocks have been removed completely from some 
doBifil s t r u c t u r e s , exposing the older pre-Bel t ian foxnaticns ( f ig 2} 

Bel t Creek and i t s t r i b u t a r i e s In the area around N d h a r t have cut In to 
the surrounding plateau t o a depth of about 2,000 feet from Belt Creek the 
va l ley walls r i s e s teeply to gently r o l l i n g surfaces a t a l t i t u d e s of 7,000 
t o 8,000 f e e t Neihart Beldy Mountain and Long Baldy Mountain r i s e above 
these surfaces as rounded, dme-shaped h i l l s (17) Both of these mountains 
a re capped by the hard, e ros ion- res i s t ing Neihart q u a r t z i t e , the basal 
member of the Belt foxmaticn The Neihart qua r t z i t e l i e s unconfoxmably cn 
the old eroded surface of the pre-Bel t ian g ie i sses and s c h i s t s , i t i s about 
600 fee t th ick and dips a t a low angle towara the south The upper members 
of the Bel t sc r ies of thln-bi,dded s la tes and shales with occasional i n t e r -
bedded l aye r s of limestone and quaxrtzite are found f a r tne r t o the south and 
eas t Erosion has reioved both the Neihart -quartzite and the upper pa r t of 
the Belt s e r i e s , as well as a l l l a t e r foxmations, frcm an i r r e g u l a r l y shaped 
area extending frcm about 1 mile south of the town of Neihart to a short 
d is tance south of the town of Barker, a distance of aoout 10 m l e s The 
average width of the eroaed area i s about 8 miles Archean or pre-Bel t ian 
rocks are exposed within ohis area (29)(17) These rocks are hig^ily 
metamox^hosed, contorted, red and gray gnuisses and sch i s t s t ha t have been 
Intruded by igneous nasses , dikes, and s i l l s 

Most of the economicall/ Important me ta l l i c mineral deposits In Cascade 
County occur in f issures i n the igneous roctcs to the eas t and nor theas t of 
the town of Neihart . A few outlying deposits nave been found along or near 
igiecus-sedimentary contacts , but these have not been explored extensively 
and have produced cnly a small amount of ore 

1 ccnsideraole amount of ore nas been mined from claims in Cascade 
County JuB-c west of t h t ccur-y l i n e near Barker The metal .lie mineral 
deposits i n t h i s area are ao-nly replacemaits along or near the contact of 
i n t ru s ive rodrs with Camoriar shales or Carboniferous limestone 

No me ta l l i c mineral dgjcs i ts ore known to oe present In t h t sedimentary 
foxmations d i s t an t ircm t^^e .gnocus rocks Several deposits of nonmetallic 
minerals occur in the sco-mortar/ beds a t points not f a r d i s t an t from masses 
of ignecsus rock These nay have been foimed by hydrothemal processes 
following the Igneous act-vi""/ Otncr nonmetallic deposits occur Interbedded 
witn sed-msntary foxmaticns -hat wore unaifected by igneous or hydro-
thexual ac^icn 
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LABOR SUPPLY AND UAGE SOCLES 

In the Montana (Neihart) and Barker d i s t r i c t s mining has been done 
i n t e x n i t t e n t l y , depending l a rge ly on the p r i ce of s i l v e r During the eeirly 
days the claims were operated under l e a s e , mainly by Individuals or SWRTI 
companies Dunng boom times, when l a rge r ccmpanies operated i n the two 
camps, t he sca le of wages prevai l ing i n the Butte d i s t r i c t usua l ly was 
adapted I n recent years most of the miners have drlTted away I f operations 
should be resumed, s k i l l e d labor wcnild have t o be r ec ru i t ed £rcm Butte or 
other mining centers IftiskiUed laborers probably would be ava i lab le during 
the winter months \dien farming and stock r a i s i n g general ly a re cu r t a i l ed 

Presen t wages i n the Butte area range from $10 6l for surface labor t o 
$12 36 for hoistmen per 8-hour sh i f t Miners, tlmbermen, underground 
shovelers , and underground mucking machine operators a re pa id $01. 11 for an 
8-hour s h i f t The r a t e for w i l l operators i s $11 36 These r a t e s a re fo r 
a 40-hour week for men working on day sh i f t The afternoon, evening, and 
graveyard s h i f t s a r e pa id a d i f f e r en t i a l of 4 , 6, and 8 cents an hour In 
addi t icn t o the base r a t e . Time and one-half i s paid for overtime 

MATERIKLS AND SUPPLIES 

Srip.Til t o o l s , ligdit mining equipment, and supplies can be obtained a t 
Gcreat IfelJs Heavy mining and mi l l ing equipment would have t o be obtained 
frcn Helena, B u t t e , or more d i s t an t supply p o i n t s . 

Mine timbers can be obtained l o c a l l y frcm independent contractors The 
cost of rough-sawn timber has increased considerably, owing t o increased 
l abor costs and t o the greater length of haul Plenty of small , lagging-
s ize t imber i s ava i lab le i n the v i c i n i t y of Neiliart and Barker 

Gasol ine, Diesel o i l , and l ub r i ca t i ng o i l s a re obtainable a t Neihart or 
Monarch, wnere several o i l coapanies maintain storage tanks Where roads 
permit , the o i l companies wi l l de l iver t h e i r products t o the mines The 
p r i ce of fuel o i l used for heat ing purposes, de l iv red a t Neihart , was 15 
t o 16 cents a gallon i n Sopteaber 1949 

Explosives su i t ab le for mining purposes a re ava i lab le i n fl>rflTi quant i t i es 
frcn dealers i n Neihart and Monarch Larger quan t i t i e s a re ava i lab le a t 
Great Ea l l s Pr ices for mining explosives a re comparable with pr ices 
p reva i l i ng a t Butte They range frcn $14 75 t o $23 75 a hundred pounds, 
depending cn the type , s t rength , and quant i ty 

POWER 

The Neihart and Barker d i s t r i c t s have been supplied with ample e l e c t r i c 
power for many years by the Montana Power Co This company's 110,000-volt 
t ransmission l i n e s , extending south froa Great Pa l l s t o Two Dot, pass through 
Monarch and 'Yeiaart Uliese l i n e s are interconnected with the recent ly con­
s t ruc ted 110,000-volt t ransn iss lcn l i n e s t h a t extend from Great J a i l s t o 
Stanford and Harlowton 
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A la rge transformer s t a t i o n i s maintained near Monarch Jrcm t h i s 
s t a t i o n , 23,000-volt d i s t r i bu t i on l i n e s extend t o Barker, H u ^ e s v i l l e , and 
Neihart Brandi l i n e s serving the mines i n these areas are being main­
ta ined i n good ccndit icn As the two main 110,000-vQlt' t r ansn i s s lcn l i n e s 
a re interconnected between Two Dot and Harlowton, e i t h e r or both of them 
can be u t i l i z e d a t Neihart , time l o s s due t o power-line f a i lu res can be kept 
a t a nlnlmum 

Charges for e l e c t r i c energy supplied by the Montana Power Co are based 
on a s l i d ing scale for ac tua l ki lowatt-hour consumption p l u s a charge based 
on peak demand 

Montana Power Co S'dhedole GS-44, approved by the Montana Publ ic Service 
Ccmmisslcn i n Septoaber 1944, became effect ive October 1 , 1944 The r a t e s 
a re as follows 

Montana Power Co Power Rates - Schedule GS-44 

$0 75 for the f i r s t 12 fcw -hr or l e s s 
035 per kw -hr for the next 288 kw -hr 
025 per kw -hr for the next 1,500 kw -hr 
015 per kw -hr for the next 3,200 kw -nr 
009 per kw -hr for the next 15,000 kw -hr 
007 per kw -hr for the next 200 kw -h r per kw of demand 

•OO5 per kw -hr for a l l additicnaj,. kw - h r 

Plus demand charges 

J i r s t 10 kw No charge 
Next 20 kw $0 95 per kw of demand 
Al l addi t ional kw 75 per kw of dsiand 

The hydroelec t r ic generating plants of the Montana Power Co near 
Great Fa l l s have a t o t a l capacity of about 235,000 horsepower 

Prom Great I^iUs, high-voltage transmission l i n e s extend t o most of the 
l a rge r ccmmunities i n oentr^el and westem Montcna, they are interconnected 
with l i n e s from other generating p lan t s owned by the Montana Power Co Low-
voltage l i n e s extend t h r o u ^ many r u r a l areas and t o most of the mining 
d i s t r i c t s in the wt^stem pe r t of the State 

TRUCKING Rn.TES 

Truckjig r a t e s fron the mines t o the r a i l r o a d or smelters depend cn road 
condi t ions, road grades, loading and unloading f a c i l i t i e s , s i ze dnd regular­
i t y of snipacnt , and the length of the haul Before 19^3, when the r a i l ­
road served Neihart and Banccr, ore and concentrates were loaded d i r ec t l y 
in to r a i l r o a d cars by the operators or were t ranspor ted for comparatively 
short distances frcn the mines t o loading platforms cn t he r a i l r o a d Since 
the removal of t h i s r a i l r o a d , most of the s i l v e r - l e a d orefe and concentrates 
have bten trucked d i r e c t l y f rca the mines or mi l l s t o the smelter a t 
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East Helena Ubis has been found t o be more economical than trucking to 
Amington and shipping from there to East Helena by r a i l , i t avoids r e ­
loading i n to cars and the h i ^ e r r a i l f r e i ^ t r a t e s for the h i ^ e r grades 
of ore or concentrate During the spring of 19^9, the contract truck 
haulage oost from. Neihart t o the East Helena smelter via Axmlngton and Great 
J a i l s , a dis tance of l60 mi l e s , was $6 a t en , or about $0 O375 a ton-mile 
Wien trucked via White Suljdiur springs and Townsend, a distance of 118 mi l e s , 
the r a t e was $0 050 a ton-mile 

Zinc concentrate sent t o the zinc plant a t Great Fa l l s i s shipped by 
r a i l from Armlngton, as the re a re no f a c i l i t i e s for handling truck loads a t 
the zinc p lan t The contract p r i ce for hauling zinc ccncentrate from Neihart 
t o Armlngton i n the spring of 1949 was $2 50 per ton This p r i ce Included 
loading In to cars a t Axmlngton 

RAZLRQAD EREIGHT RATES 

The only r a i l r oad point i n Cascade County from which ores and con­
cent ra tes now are shipped to Montana smelters i s Axmlngton on the Great 
Northern Railroad Railroad f re igh t r a t e s on ores and concentrates per ton 
In nlnlmum 30-ton carload l o t s as of October 1 9 ^ froa Amington t o the 
th ree Montana smelters via the Great Northern Railroad were as follows 

Value per ton . 
not exceeding -

To A S 8e E Co smelter . 
East Helena, Mcnt 

To Vashoe Sampler, A CJl Co , 
But te , Mont • 

To A CM Co zinc p l a n t . 
Great P a l l s , Mont 

$15 

$2 41 

5 5^ 

1 49 

$25 

2 9^ 

3 7 2 

1 6 3 

$35 

3 47 

i^51 

1 ? 5 

$50 

3 86 

4 76 

2 23 

$100 

^ 1 3 

5 05 

2 39 

Over $100 

4 66 

5 6 5 

2 ? 5 

SMELTER SCHEDULES 

Most westem smelters general ly f ind i t impossible t o quote a d i r ec t 
blanket or open schedule for the purcaase of cer ta in ores and concentrates 
u n t i l appl icable schedules can be es tabl ished upon the analysis of r ep re ­
sen ta t ive samples s u l m t t e d by the prospect ive shipper In many ins tances , 
favorable schedules a re negot iated and based on contractual tonnage agree­
ments between the shipper and the smelter 

The following schedules for ores and concentrates a t smelters i n 
Montana have been sunmarized frcn those in e i f ec t October 1949 

East Helena smelter, American Smelting & Refining Co , 
oopper-leag-gold-sil 'ver ores ana concentrates 

Pajfnents f ca: metals 
Gold - TninimiTi paid fo r , 0 03 ounce per ten 
Ounces per ton Per ounce 
0 03 to 3 0 $31 a 8 2 5 
Plus 3 0 32 31825 
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Silver - pay for 95 percent at average of the Hsndy & Harmon, New York 
quotations, or Mint price, less mninun deduction 1 Troy 
ounce per dry ton 

Leaa - If 3 percent or over by wet assay, deduct frcm wet assay 1 5 
units (a unit is 20 pounds) and pay for 90 percent of the 
renainlng lead at the average of the dolly published A S & R 
Co quotations for ccnmon desilverized domestic lead for 
delivery in New York City, less 1 8 cents per pound of lead 
ac courted for 

Copper - If 1 percent or over, deduct from wet copper assay 1 unit 
and paj for 100 percent of the roaaining copper at daily 
net refinery quotations for electrolytic catnodes as pub­
lished in E a» M J Metal & Mineral Markets of New York, 
less a deduction of 6 cents per pound of copper accounted 
for 

Deductions 

Ease charge - $8 per net dry ton for trealnent of ores and concentrates 
having a settlcnent lead content of 20 percent or less, 
deduct 10 cents per ton for each unit of lead over 20 per­
cent, ftactlcns in proportion, $7 per ten for those having 
no payable load content 

Arsenic and ontlmony (ccnbined) - 2 percent free, eicess charged at 
50 cents per unit, fractions in proportion. 0 1 percent of 
lead content by wet assay allowed free, excess cncrged at 
50 cents per pound 

Zinc - 10 percent free, excess charged at 30 cents per unit, fractions 
in prcporticn 

Sempllng and assaying - Charge $10 per lot liien less then $200 value 
end $20 per lot when over $200 value for shipaents of less 
than 5 tens dry weight Charge $5 S^^ lot wnen less than 
$200 value and $10 per lot when over $200 value for shipnuits 
less than 10 Lcns dry weight 

Washoe sampler, Anaccrda Copper Mining Co Butte Mcnt , 
copper, gold, and silver ores end concertrates 

Paynents for metals 

Copper - 96 percent of copper content, with minimum deducticn of 10 
pounds per ten, at E & M J average price of electrolytic 
copper lor wed ending Wednesday preceding date of soopllng, 
lv.<ss 2 5 cents per pound 
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Si lve r - 95 percent of s i l v e r content, with nlnlnur. deduction of 1 
ounce per ten a t Government p r ice l e s s 2 cents per ounce 
Si lver not e l i g i b l e for Government p r i ce will oe paid for 
a t open rnancet quotation, as quoted by E & M J 

Gold - 95 percent of gold content, with n̂ n1̂ -!̂ ln deduction of 0 01 
ounce per ton, a t $20 per ounce, plus 90 percent of preaium 
in excess of $20 67 per ounce (This i s equivalent t o paying 
for 100 percent a t $31 8I825 per ounce ) 

Trealnent charge, f o b Washoe sampler, But te , Mont 

Base charge - $4 per ton 
Add 10 percent of sum of metal p a r e n t s i n excess of $15 per dry ton 
Add 12 cents for each 1 percent irc3n (Pe) 
Deduct 2 5 cents for each 1 percent of s i l i c a (SiOg) in excess of 

alumina (AI2O1) 
Maximum t o t a l treatment charge t o be $5 50 per dry ton 

In case caipany e lec t s to have shipments made direcc t o the smelter a t 
Anaconda for sampling, tlie base treatment charge wi l l be $3 75 per dry t en , 
f o b Anaconda Reduction Works, iuiaconda, Mont , with nax1.mun t o t a l t r e a t ­
ment charge of $5 25 per dry ton Lots of l e s s than 10 tons w i l l be 
assessed an ex t ra sampling charge of $5 f l a t on each l o t 

ELectrolyt ic zinc p l a n t s , Anaconda Coppbr Mining Co 
a t fjiaconda and Great P a l l s , Mont , 

zinc ccncentrates 

Schedules for the treatment of z l ro ores or ccncentrates a t the Great 
Jfells and wiaccnda zinc plants a re not quoted by the Anaconda Copper Mining 
Co Because cer ta in Irrptiritles complicate the treatment a t these p l a n t s , 
only ce r ta in types and grades oi zinc concentrates are acceptable Accept­
a b i l i t y i s detfcjnined cnly a f t e r ccnplete analysis of a r ep iesen ta t ive 
sample of the zinc concentrate Involved I f s a t i s f ac to ry , the prospective 
shipper then w i l l be offered te rns of purchase 

Toms of purchase of acceptable zinc concentrate by these zinc plants 
are ind ica ted by the following, wolcn per ta in to shipments made by one 
producer i n the Neihcrt area during the spring of 1949 

Payments for zietols in zinc concentrates 

Zinc Elgnty percent (80^) of zinc content a t St Louis pr ice 
for prime westem zinc 

Lead Eighty percent (80^) of lead content i n excess of 3 
percent a t New Yorsc p r i ce , l e s s 2 cents per pound 

S i lve r Eighty percent (80^) i f 1 0 ounce per ten or over 

Gold One hundred percent (IOO56) i f 0 01 ounce per ton or 
over, a t $27 024 per ounce 
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other metals No pajnent sha l l be made for any other metal or metals 
contained in ccncentra tes , end such metals sha l l be the 
property of the Anaconda Co 

Pidces for zinc and lead sha l l be those quoted by 
Engineering & Minong, Joumal for week of a r r i v a l oi 
ccncentrates a t p l o r t s of Anaconda Co 

Treatacnt charge 

Base treatment caarge sha l l be t h i r t y do l l a r s ($30) per dry ten of con­
centra tes del ivered and accepted, based on St ^<uia p r ice ci prime westem 
zinc of 10-1/2 cu l t s (10-1/2s!S) per pound, a cost of labor In the zinc plants 
of the flnacondfl Copper Mining Co a t Anaconda and Great EoUs, Mcnt , based 
a t $11 40 per 8-hcJur day witn the addi t icn t o or subtract ion from said base 
t rea lnen t charge per dry ton of ccaiccntrates of 1 cent (iji) fo r each 1 cent 
(ijl) Increase or decrease in sold cost of S-hour day eaployment, a l ead 
content of 3 percent (3^) , and arsenic plus untimeny content of 0 125 percent 

There she l l be added to or subtracted from sa id base treatment charge, 
1 do l la r ($1) per dry ten of ccncentrates for each 1 cent ( l^) per pound 
increase or decrease in the p r i ce of prime western zinc at St Louis above 
or below IO-1/2 cents ( l0- l /2j i ) per pound, f rac t ions proport ionately Pif ty 
cents (50}l) per dry ton of concentrates she l l be added t o sa id treatment 
charge for each percent ( l^ ) l e ad below 3 percent (35^) in such concentrates, 
f rac t ions in proportion Tvcnty-five cents (25^) per dry ton of ccncentrates 
sha l l be added for each 1 percent (1^) of Insoluble laaterlol plus iron 
Twenty cents (20j{) per dry ten of concentxatcs sha l l be added for each 0 10 
percent a rsenic plus antimony in excess of 0 125 percent 

Treatment charges for top ica l shipments of zinc ccncentrates sold during 
1949 to the Great Pa l l s zinc p l j i t by one Neihart producer ranged frcs. $37 22 
per dry ton for concentratos ccntalnlng over 50 percer t zmc t o $43 34 per 
dry ton for concentrates containing 43 3 percent zinc 

The zinc concentrates produced in the Neihart and Barker d i s t r i c t s 
contain small amounts of e.rscnlc, antimony, cadmium, bismuth. Indium, and 
other a e t a l s , in addi t ion to the l ead , z inc , s i l v e r , and gold paid for by 
the s ae l t e r s or zinc r e f ine r i e s Cadmium, bismuth, and indium aro recovered 
a t Great Pol l s i n a specia l p lant lihere zinc-tank s l m e s from the e l ec t ro ­
l y t i c p lan t a re t r e a t e d Production of these metals frcm the smelted z inc-
tank slimes has been improved by the i n s t a l l a t i o n of a new-type centr ifugal 
cas t ing nachire The cadmium p lan t has a reported capacity of 150,000 pounds 
of cadioium metal a month Approximately 1 pound of Indium metal i s r e ­
covered for each 2,000 pounds of zinc produced by the ref inery No data 
on the quo r t i t y of OiSmuth recovered ore ava i lab le 

METALLIC MINES AND MIHERPiL DEPOSITS 

General 
Metcl mining in Cascaie County has been confined mainly t o the s i l v e r -

lead-z inc deposits i n the southeastexn pa r t 01 the county in the area around 
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Neihart end west of Barker (fig l) A number of gold, lead, copper, and 
iron deposits in the mcxintr.inous areas north and west of Neihart have been 
explored, but none of thei have been developed extensively, production frcn 
thaa has been sooll 

Gold placer deposits were discovered in many of the gulches on the north 
side of the Little Belt Mountains These deposits, now in Judith Basin 
County, were worked on a small scale during the l880's but generally proved 
unprofitable and were abandoned Gold placers have been worked Intexnittently 
by small-scale manual methods at several localities in Cascade County The 
deposits were snail and produced only a very small amount of gold 

Since the first discovery in 188L, the mines in the Montana (Neihart) 
district have yielded by far the greater part of the metallic mineral pro­
duction of the county. However, most of these mines have been operated 
Intexnittently, many have been inactive for sens years 

Mines in the Barker district produced a considerable cnount of silver-
lead ore before 1920, liien most of the district beccne a part of Judith 
Basin County Since 1920 a few mines cn the Cascade County side of the 
Barker district have been operated intexnittently, their production has not 
besi large 

The Carbc3nate or Logging Creek district is about l4 miles northwest of 
Neihart A large number of claims were located in this district years ago, 
nany were patented A few of the patented claims extend over the divide into 
Meagher County Very little developing has been dene When visited in 1949, 
there was no activity, most of the old mine workings were caved or otherwise 
inaccessible 

The Thunder Mountain distnct is of interest mainly because of it iron 
ore deposits 

The principal metallic mines and mineral deposits are described under 
the four distnct headings The locations of the properties investigated are 
shown by symbol and number on the accompanying Minerals Industry Survey map 
The symbol refers to the predcnlnatlng or principal metal or metals, although 
such differentiation often is difficult because of varying metal content 
The number designates the property referred to in the Minerals Inaustry 
Survey table that accompanies the map This table provides sumcrized 
infomation on the metallic mines and mineral deposits investigated and on 
other prospects on which only very limited infomation is available 

Montana (Neihart) District 

The Montana (Neihart) district includes the area within a radius of 
about 5 miles of the town of Neihart Most of the larger nines are within 
1 to 3 miles, some are within the Neihart townsite limits (fig 3) 

The ore deposits occur principally in veins traversing pre-Beltian 
gneisses and achists or along the contacts of these rocks with later 
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i n t ru s .ves In an area north of Carpenter Creek, about 4 miles n o r ^ e a s t 
of Neihar t , the ore minerals not only occur in f i s su re veins but a lso ere 
d isseainated throughout a l a rge mass of breccia ted quartz porphyry, grani te 
porphyry, and some brecciated ^ e i s s (17) 

More than 20 well-defined productive veins are known In the d i s t r i c t 
The s t r i k e of most of these veins rc iges between N 5° E to N 30O E , seme 
s t r i k e s l i ^ t l y t o the northwest Seme dip west, others east A l thou^ 
most of the veins have seme branches and s p l i t s , they have been pe r s i s t en t 
in cont inui ty l a t e r a l l y end In depth t o the deepest mine workings The veins 
a t saae of the l a r g e r mines i n the Immediate v i c i n i t y of Belt Creek have 
been dcvelqpod mainly ftrcn shafts or winzes The i lo rence mine has been 
developed down t o an a l t i t u d e of about 5,070 f e e t , the lowest mine l eve l in 
the d i s t r i c t Most of tho other mines ore a t much higher a l t i t u d e s , those 
on the slopes of Neihart and Long Baldy Mountains aro a t a l t i t u d e s ranging 
OS high as 8,300 fee t !I3ie v e r t i c a l range oetween the lowest mine l e v e l 
and the h ighes t outcrop in the d i s t r i c t i s about 3,200 fee t The topography 
of the area a t the higher a l t i t u d e s above Belt Creek generally i s favor­
able for the deep developmcait of many of the veins by low-level ad i t s 

For many years a f te r t h e i r discovery, the oro deposits wore exploited 
mainly for t h e i r s i l v e r content The neer-surface ores a t most of the mines 
were secondari ly enriched, i i t several mines the ore contained considerable 
gold During depressions only the highest-grade ores were mined As the 
mines a t t a ined grea ter deptn, the ore became more base, gold and s i l v e r 
contents decreased Because of the M ^ pena l t i e s for z inc , much of the 
ore was l e f t or discarded as i t could not be marketed p rof i t ab ly cs.t the 
time 

After se lec t ive f lo t a t ion for ore cencentrat icn had been developed, 
many thousands of tons of mate r ia l formerly thrown on the dumps or in to gobs 
as waste were mi l led l o c a l l y or were shipped t o custom m i l l s , \dicre market­
able z inc concentrates were produced Zinc, the re fo re , became an asse t 
Ins tead of a l i a b i l i t y More recen t ly , several of the mines were operated 
p ro f i t ab ly because of the revenue derived froa zinc concentrates, especia l ly 
during the periods of comparatively high p r i ces for oase metals Increased 
costs for l abor , suppl ies , f r e igh t , and t ronspor t a t i cn , together with the 
recent decrease in the p r ice of l ead and z inc , have been l a rge ly Instrumental 
In br inging about the recent almost ccnplete ee s sa t i o i of mining a c t i v i t i e s 
in the Montana (Neihart) d i s t r i c t 

Roads t o the p r inc ipa l mines foxmerly were access ible during most of the 
year , but cnly a few of the main roads have been maintained Winter t r a v e l 
i s d l f r i c u l t because of steep grades and deep snow Bel t and Carpenter Creeks 
contain enough water for mi l l ing purposes during the greater por t of the year 
Saa l le r streams may stop flowing during the winter and ear ly spring 

Broadwater (Pb-Zn-^g) 

The Broadwater mine i s about half a mlxfl e a s t of the town cf Neihart cn the 
west slope of Neihart Bolay Mountain The claims were located in I88L but 
were not ac t ive ly prospected u n t i l 1886, when Colonel Broadwater acquired 
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control The ore bodies developed a t t ha t t i n e were not considered su f f i ­
c i en t ly higa grade t o warrant fur ther development, a l l work was suspended 
In lfi!92 the property was sold for $165,000 t o W J d a r k ( l8) The new 
owner a t once begpji extensive operation, l a rge bodies of argentiferous 
galena were found The mine yielded over 1,000,000 ounces of s i l v e r during 
the next 2 years Up t o 1895, net p ro f i t s a re reported t o have been $465,000, 
even though s i l v e r p r i ce s were very low In December I896, the ore was 
t h o u ^ t t o have been e:diausted New ore shoots , however, soon were d i s ­
covered 

Control of t2ie property then was acquired by John E. Seorles, the mine 
was operated by the United Smelting & Refining Co , 112 miners and topmen 
a t one t i n e being employed ( l ) Prcti January t o Ju ly 1897^ ore shipments 
averaged th ree carloads a week, they were then increased t o 15 carloads 
(300 tons) a week (29) Ccnpany operations were discontinued In 1898, the 
nine was turned over t o l ease rs (2) Some blocks o f ore l e f t by the ccnpany 
were mined during I898-I9OO In 19OI the Broadwater mine was purchased for 
the Dlamcaid R Mining Co by a Mr Mcdure (3) Operations continued more 
or l e s s continuously u n t i l 1922^ when the mine was closed During the per iod 
1901-22, n e t smelter r e t iuns for ore shipped are reported t o have been 
^ 4 , 8 7 0 72, or a gross value of about $150,000 (17) 

Control of the property was taken over l a t e r by the Broadwater Con­
so l ida ted Mines Co During 1928 and 1929, addi t iona l developing was done 
This work i s repor ted t o have blocked cut approximately 24,000 tens of ore 
between the No 3 end No 8 ad i t l eve l s I t was not u n t i l 1940 tha t mining 
end mi l l i ng of t h i s ore was undertaken by the Z l i e s Mining Co A new 
se lec t ive f l o t a t i o n m i l l with a capacity of about 100 tens a day was con­
s t ruc ted Operations were continuous u n t i l 19^7, ^7 which t i n e a l l of the 
eas i ly ava i l ab le ore had been mined or pul led frcn the old stopes During 
t h i s 8-year per iod , 108,214 tens of ore was mined Frca t h i s ore , 822 ounces 
gold, 381,850 ounces s i l v e r , 61,832 pounds copper, 5,974,967 pounds l ead , 
and 7,^72,786 pcmnds z inc were recovered ( l4) Production of the Broadwater 
mine before 1940 has been estimated t o have had a value of about $5,000,000 

The Broadwater claim now i s owned by the e s t a t e of H E Paine, 50 
Congress S t r e e t , Boston, Moss The other claims i n the Broadwater group 
a r e owned by the Broadwater Consolidated Mines Co , c/o H L Maury, But te , 
Mcnt A l l mine workings were Inaccessible i n 1949 

According t o Weed (29) , " the main vein i s strong and well-defined and 
t r ave r ses l i ^ t - c c ^ l o r e d sch is t s and reddish or streaked-gray fe ldspathic 
g i e i s s e s , which i t crosses a t near ly r i g h t angles t h r o u ^ o u t the grea ter 
por t of i t s extent as developed At the extreme northern end, the l eve l 
penet ra tes P in to d i o r i t e Offshoots and s p l i t s are numerous, mostly from the 
hanging wa l l , but are not la rge or Important " Horses of rock t o 50 fee t 
in length and t o 25 fee t in rfidth were scnetlnes encountered. At the 
southern ead. of the property the workings indica ted branching of the vein 

The vein ( f ig 4) ranged frcn 3 t o 6 feet In width The walls were hard 
and well-defined The vein mater ia l was mainly of a l t e r e d country rock, i t 
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Cascade County Mont 



was usually distinctly banded or sheeted In some parts of the mine the 
vein material was brecciated, fragaents of country rock being cemented by 
barite, quartz, ore minerals, and to a lesser extend by clay In places 
•iiiere the vein was 4 to 6 feet wide, streaks of ore 3 "to 8 inches wide 
occurred near both walls, either frozen to the walls or separted from them 
by bands of clay a few Inches thick This clay, owing to films of silver 
sulfides, often was rich ore 

Ore minerals often occurred across the entire width of the vein In the 
exceptionally rich ore shoots \iiere sheeted or banded structure was not pro­
nounced In scne places, however, the bended structure was very marked 
owing to minute bands of spar in the darker sulfides 

As in most of the mines in tho district, galena, sphalerite, and pyrite 
were the most abundant sulfide minerals ^xssociated with these minerals were 
smaller amounts of chalcopyrite, polybasite, pyrargyrite, pearceite, end 
proustite, which usually occurred as coatings or as small inclusions In the 
galena and sphalerite Ankerite, cerussite, siderite, and other carbonates 
usually were present in the oxidized zcno Barite, rhodochrosite, and quartz 
were ccnmon gongue nlnerols 

•The mine was developed by three adits, two shafts, numerous raises, and 
a winze sunk to about 125 feet below tho lowest, or No 8, adit level (fig 4) 
The No 8 level was driven along the vein for about 2,800 feet The No 3 
adit level, at an altitude of 6,4l6 feet, or 3OO feet above the No 8 adit, 
was driven on the vein for about 2,400 feet The No 2 adit level, 100 feet 
above the No 3 adit, was driven aoout the seme distance Otaer levels 
driven from the old shafts extended northward and wore connected by raises to 
workings of the Black Bird end Silver Belt mines 

Five Intexnedlertie levels were driven between the No 3 and No 8 adit 
levels No 9 and No 10 levels were driven short distances southward from 
the winze sunk from the No 8 adit level, but no stoping was done Develop­
ment by the Broadwater Consolidated Mines Co in I928-29 was meanly on the 
No 7 level in the northern part of the mine, about II5 feet abovo the No 8 
adit level The ore developed at that time, together with zinc ore formerly 
dumped onto gobs, may have been mined later by the Klles Mining Co AS far 
as con be learned, no developing was acne below the No 8 ndit level on the 
nort̂ - ore shoot Most of the mine openings were InaccessiaLe in 1949 The 
lowest, 01 No 8 adit, was closed by ico 

The high-grade ore mined before 190O is reported to have contained 20 
percent? zinc, 7 to 8 percent lead, and 40 to 60 ounces silver The low-grade 
ore contained 20 to 3O ounces s_lver (29) This ore probaoly was mined at 
shallow depths Between 190I and 1921, shipments average about 50 ounces 
Silver pel ten, 5 percent lead, and 7 percent zinc (I7) The ore produced 
frcm 1940 to 1947 was mined at 5OO to 8OO feet below the surface, mucn of it 
was obtained frcn old stope gobs and dumps Metal recovered from this ore 
per ton amounted to about 5 5 ounces silver, 2 7 percent lead, 3 ̂  percent 
zinc, and a small amount of copper ana gold (l4) 
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During the spring and sunmer of 19^9, "the Elng ' s H i l l Mining Co , as 
l e s s e e s , mi l l ed unsorted dump mater ia l from the No 3 and No 8 ad i t dumps 
in the Neihart Mine & Mill ing Co »s 125-ton f l o t a t i on p lant a t Neihart This 
mi l l formerly was owned by the KLles Mining Co The dump mater ia l was mined 
"by ^ 3/8-yard gasoline-powered shovel and hauled t o the m i l l oy t rucks 
About 65 tons of dump mater ia l averaging about 5 ounces s i l v e r , 1 0 percent 
lead , and 1 4 percent zinc was mi l led da l ly A l ead ccncentrate ccntalnlng 
about 160 ounces s i l v e r , 65 percent l ead , and 9 percent zinc was shipped t o 
East Helena by truck A zinc concentrate containing about 5^ ounces s i l v e r , 
5 percent l ead , and 52 percent zinc was shipped by truck t o Amingtcsi and 
thence by r a i l t o the Anaconda Copper Mining Co zinc p lan t a t Great Pa l l s 
Mill t a i l s contained about 2 ounces s i l v e r , 0 2 percent l ead , end 0 5 percent 
zinc The King»s H i l l Mining Co operations were terminated i n Ju ly 1949, 
\dien base-metal pr ices became too low for p rof i t ab le operation 

Moulton (Pb-Zn-Ag) 

The Moulton mine, another large producer, is on Rock Creek about one-
fourtii mile east of the north end of the m a m street of the town of Neihart 
The claim was located in the early l880's by Jonathan McAssey and was surveyed 
for patent in October I888 It was owned and operated by the Dtamcnd R 
Mining Co until July 1893 By that time the mine was credited with atotal pro­
duction of 450,000 ounces of silver (29) The gross value of the ore with 
the acccnpenying lead and zinc must have exceeded half a miUicn dollars (I7) 

A gravity concentrator connected with the mine by a tramway was 
constructed at Neihart during 1die summer of 1899 Low-grade ore and ore 
from the dumps of the Moult cn mine were treated in this concentrator during 
1900 After 1901, the mane was relatively inactive until about I917, ̂ e n 
it was taken over by the Cascade Silver Mines & Mills Co. Active mining 
resumed Immediately The old mill was roaodeled and during port of I919 
treated as much as 150 tens of ore a day The nlll burned in May 1921 and 
was not rebuilt During 1918-23, Inclusive, net smelter returns frcn ore 
or ccncentrates shipped aggregated $^5,857 59 (17) Production of the 
Moulton mine to I923 is estimated at approximately $1,500,000 (17) Tho 
property now is owned by the Broadwater ConsQlidated Mines Co , c/o H L 
Maury, Butte, Mont 

Several veins were developed, but the Moulton vein (fig 5) was the only 
one mined The Moulton vein has a strike about N 30° E , the dip ranges 
froa 80° to 90° NW The vein has been deflected on both sides of the Moulton 
fault, which crosses the main ore shoot at about its center However, it soon 
resumes its normal strike (17) according to H L Maury, the fault itself 
contains segregations of ore minerals 

The Moulton vein is in pre-Belticn black mica schists and pink gneiss 
It ranges in width from 3 to 7 feet The vein material is mainly a crushed 
altered country rocs, containing disseainated sulfiaes, although bands or 
pay streaks to 2 feet in width occurred in the richer ore shoots The ore 
minerals are mainly galena and sphalerite with snail amounts 01 chalcopyrite, 
and pynte Intimately mixed with those minerals are proustite, pyrargyrite, 
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Figure 5 - Longitudinal section of Moulton mine Montana d i s t r i c t 
Cascade County Mont 



p e a r c e i t e , and polybasi te Ankeri te , b a r i t e , rhodochrosi te , and quartz a re 
conacn gangue minera ls , with s i d e r i t e and ce russ i t e usua l ly present In the 
oxidized zone 

The mine was developed by two a d i t s , a 550-foot 3-ccnpartnent shaft with 
l e v e l s a t 100-foot i n t e r v a l s , a 125-foot winze frcn the 500-foot shaft l e v e l , 
and a winze from the 625-foot l e v e l to below the 700-foot l eve l ( f i g 5) 
Che of the a d i t s , Joiown as the Blacksmith tunne l , was on the north s ide of 
Sock Creek I t was driven on a vein bel ieved to be an extension of the vein 
cn the South Carolina or Gem claim, idilch ad,}oins the Moulton on the nor th 
No ore was enccuntered i n t h i s ad i t The crther a d i t , \diich i s on the south 
s ide of Rock Creek, was driven p a r t l y on the Mcailtcn vein and several other 
snail veins and p a r t l y on the Mjculton f au l t Some ore was mined from enc 
of the small veins developed by t h i s working Vi r tua l ly a l l of the ore 
produced by the Moulton mine was mined from the shaft workings 

According t o r epo r t s , most of the developed ore has been mined down t o 
the 500 l e v e l , a l t h o u ^ scne good ore remains According t o William Thorsen, 
Great P a l l s , Mont , some ore , lower In grade than the average then des i red , 
was l e f t above the l40-foot and 300-foot l eve l s t o the north of the shaft 
Seme good ore was found on the 625-foot winze l e v e l , but only pa r t of i t was 
stoped as i t contained considerable z inc, i t could not be prof i tab ly mined 
and shipped H L Maury s t a t e s t h a t good ore was found on the 700-foot 
l e v e l south frcn the lower winze i&ere the vein was 6 or 7 f ee t wide and 
contained two r i ch pay steaks each about 12 Inches wide Drif t ing on t h i s 
l e v e l was done by l e a s e r s , wno produced one carload of ore t h a t ne t t ed then 
$2,156, Further exploration on tho lower l eve l s ceased when the ccnpany 
closed the mine In I923 Most of the h i ^ e r - g r a d e ore came frcn above the 
300-foot l e v e l Belcw the 300-foot l e v e l the are contained more zinc and 
l e s s s i l v e r Average shipments froa the lower l eve l s contained about equal 
amoints of l e ad and zinc I t i s probably t h a t ore of mi l l ing qua l i ty 
ex i s t s t o a considerable depth below the present mine workings (17) A l l 
of t h e mine workings were Inaccessible i n 1949 

Comprcmlse (Pb-Zn-Ag) 

The Comprcmlse claim i s one of the Moulton group I t i s within the town 
of Neihart and extends across the main s t r e e t near i t s northern end 

The claim was located March 15 , 1684, by John Wilson, e t a l The main 
vein f i r s t was prospected by an a d i t driven about 400 fee t northward toward 
the Moultcn claim, which adjoins a t the nor th In l a t e r years the property 
was operated by the Cascade Si lver Mines & Mil ls Co , the Broadwater Ccn-
so l lda t ed Mines Go , and by various l essees Before 1930 a main a d i t on the 
Ccnprcnlse claim was dr lv^i on the Moulton vein and extended in to the 
Moulton claim Crosscuts t o t h e eas t frcn t h i s ad i t in t e r sec ted other veins 
t h a t extend Into the Sapire and the Unity claims adjoining the Moulton claim 
a t the eas t Scne ore was produced frcn these workings, but t h i s production 
has been Included with tha t of the Moulton mine About I945 a 150-foot 
shaft was sunk by Speshn, Loberg, end Taylor a t a point southeast fron the 
p o r t a l of the main a d i t A d r i f t was driven northward for several hundred 
fee t on the 120-foot l eve l of t h i s shaft This work was t e m l n a t e d before 
the Moulton workings were reached Since then no work has been done 
4022 - 23 -
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The veins cn the Coiiprcnise and adjacent claims t raverse various gie isses 
end amphibolltes They range from a few inches to 3 or 4 feet in width 
The main, csr Moulton, vein strilces about N 15° E and d p s aoout 80° to 85?NW 
The other veins s t r i k e N 2OO-500 E and dip 5OO-750SE 

Because of i t s comparatively low a l t i t u d e , the Comprcnise a d i t has been 
considered for use as a j a i n haulage and exploratory a d i t I t s extension 
northward t o the Moulton f au l t and thence southeaster ly along the f au l t 
would provide a haulage way from which many of the veins in the claims fa r the r 
east could be developed a t a considerable depth below t h e i r present workings 

When v i s i t e d in 1949, most of the main ad i t workings were open and in 
good condit icn The shaft workings were p a r t l y f i l l e d with water 

Tfaity and Rochester (Pb-Zn-Ag) 

The Unity and Rochester claims are Included in the Moulton group Both 
claims a re eas t of the Moulton claim The Unity claim was loca ted February 
15 , 1889, "by Edgar A Maclay, e t a l The Rochester claim was loca ted 
May 1 , 1884, by James F Menef 00, e t a l Both cl-lms now are owned by the 
Broadwater Consolldfc.ted Mines Co 

Several veins were exposed in surface wordings en both c lo j i s An ad i t 
crosscut , Iniown as the Rochester a d i t , was driven eastward from the Tfoity 
claim for aoout 540 fee t Shoii; d r i f t s were driven cn several veins i n t e r ­
sected by t h i s a d i t , i r c n which scne ore was mined 

The extension of the Rochester a d i t has been considered a means for de­
veloping veins on claims fa r the r eas t This a d i t was Inaccessible i n 1949 

Florence Mine (Ag-Pb-Zn) 

The Florence mine i s about cne quarter of a mile north of t ae north end 
of the main s t r e e t of Neihart The main workings aro in the steep h i l l s i d e 
en the eas t s ide of Bel t Creek The Florence claim was loca ted November 18, 
1886, by Richard G Wigjit, e t a l The mine was operated f i r s t by the 
Florence Mining Co , which began operations during the sunaer of I889 ' ^ ^ 
lower aa_t was driven 420 fee t , a winze had been sunk 6^ fee t by 1 ^ 1 Sane 
ore was produced and shipped to the smelter a t Great Fa l l s (9) When the 
mine shut down i n 1693, the winze had been sunk to the 100-foot l eve l with 
d r i f t s s t a r t e d on the 50-foot and 100-foot l eve l s (10) 

The mine was i d l e u n t i l 1895, when i t was purchased by the Florence 
Mining & Mi l l ing Co IBii t l I910, operations were near ly continuous During 
t h i s 15-year per iod , the mine was developed by s ix ad i t s The No 1 a d i t , 
about 30 f e e t above Belt Creek, i s about 1,000 fee t long No 2 a d i t , about 
50 fee t above No 1 , i s 65O fee t long No 3 a d i t , 200 feet above No 1 , 
i s 600 f ee t long No 4 , No 5, and No 6 a d i t s , a t successive 100-foot 
In te rva l s above No 3 , a re each about 400 feet long A two-ccnparlnent winze 
was sunk a t a point I35 fee t in frcn the po r t a l of No 1 a d i t t o a depth of 
500 feet Levels were drivKi a t 100-foot In t e rva l s These l e v e l s , Nos 1 
2, 3 , h} and 5 , extend, r e spec t ive ly , 96O, 750, 565, 450, and 300 fee t t o ' 
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the north and I30, 19O, 240, 290, and 35O feet to the south The south 
drlits, except those on the No 3 and No 5 levels, terminate at the Moulton 
fault Die No 3 and No 5 levels were driven through the fault, short 
crosscuts were driven east and west in attempts to locate the continuation 
of the vein Two snail veins were intersected, but neither proved to be 
the main vein (I7) In I910 the lower part of the nine was allowed to fill 
with water All proouctlon after that tine was made form the adit levels 
or frcn a resorting of the dumps In 1 9 ^ , most of the No 1 adit workings 
were accessible All other mine workings were inaccessible, the winze was 
filled with water 

Scnetlne between I91O and I916, the Florence, M 8e I, British Lion, 
Concentrated, and Monarch claims, which comprise the group, wore piurchased 
by Allen Pierse and E h. bhaw Frcn 1916 to 193I about $80,000 wcirth of 
ore was produced by lessees Frcn 1932 to 1935 the nine again was idle In 
1935 the Florence Co obtained a lease and bond cn the properties from tne 
M & I Mining Co , which was owned mainly by Pierse and Shaw The Florence 
Co operated the mine until April 1943 The M 8e I Mining Co 's 60-ton 
flotation mill was operated until June 30, 1943, when the properties and all 
equipment, including the mill, were sold to the Bennett Mining Co (22-1943) 
This ccmpeny still owns the mine but has not operated it 

Producticaa of the Florence mine from I901 to 1943, Inclusive, is reported 
to have been 105,169 tons, frcn -vdilch 98 39 ounces gold, 2,015,666 ounces 
silver, 11,166 pounds copper, 4,323,319 pounds lead, and 4,724 pounds zinc 
were recovered (l4) Early shipments of ore to the smelters are reported 
to have contained 50 to 200 ounces silver per ten, 4 to 10 percent lead, and 
3 to 10 percent zinc (17) The zinc in the ores and ccncentrates -thea. 
shipped was not accounted for, but the quantity must have been nearly as 
large as that of the lead recovered 

According to Weed (29), four well-defined veins occur within a width 
of 300 feet Only two of these had been prospected on the surface The 
Concentrated vein, to the north of the main Florence vein, was drifted on for 
aboit 1,500 feet It was reported to liave averaged 3-I/2 feet in width and to 
have contained a large tonnage of milling ore A crosscut from the end of 
the No 1 adit enccuntered another vein No work has been done cn these veins 
since the 1890's (17) Other crosscuts to the northwest fron the mam adit 
level encountered two veins, both of which were drifted on for unkown 
distances The first vein, about 35 feet north of the main vein, was stoped 
north of the crosscut both aoove and below the level The other vein, about 
195 fee"C northwest frcn the main vein, was stoped for a short distance 

According to L B Stark, Neihart, Mont , a hole diamond-drilled west 
frcm the 300-foot winze level cut a vein about 7 feet wide that was reported 
to ha-;o contained ore assaying 22 ounces silver a ton This vein may be the 
downward extension of the Concentrated vein or one of the other veins 
enccuntered to the rorth of the Florence vein. 

The Florence vein, strUring about N 10° E , ranges frcn about 4 to 6 
feet in width It occupies a well-dcilned, nearly vertical fissure mt-inly 
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in gray feldspar gneiss but otherwise In black anphibol i te Within the vein 
t h e pay streak var ied In width and pos i t i on , sometimes f i l l i n g the en t i re 
widtn of the vein Spl i ts in the vein usua l ly contained r i cher ore for short 
dlsxances than the main par t The sul f ide minerals a rc galena, spna le r l t c , 
p y r i t e , polybasi te (or pea r c e i t e ) , p r o u s t i t e , t e t r a h e d r i t e , and a l i t t l e 
chalcopyri te Geaigue minerols are b a r i t e , anke r i t e , and quartz 

The ore vas secondarily enriched near the surface, but t h e bulk of the 
min_ng was dene in primary ore ( I7) The ore above the developed pa r t s of 
t he main vein has been mined r a the r ccnpletely The ore on the 5OO or bottom 
winze l e v e l i s reported t o have been scnewhat lower in grade then t ha t a t the 
h l ^ e r l e v e l s , but the vein was propor t ional ly wider 

Har t ley (Ag-Pb-Zn) 

The Hartley mine i s about ha l f a mile nor theas t of the town of Neihart 
on t he northwest s ide of Neihart Baldy Mountain I t i s about three-eigji ts of 
a male eas t frcn the Moultcn n ine and about tne seme distance north of the 
Brcedweter mine 

The property was located June 20, I883 , by Thcnas Angers, e t a l I t was 
acquired l a t e r by William Mueller, who began sh-.pping ore In I90I Between 
1901 and 1917, Mueller mined and shipped ore valued a t $170,698 09 (17) 
During t h i s time the main adl-t l e v e l was lengthened t o about 1,000 fee t , a 
winze was sunic from t h i s a d i t l eve l t o a depth of 200 feet L i t t l e mining 
was done from 1917 t o I919 Mueller s d d the property in 1920 t o the 
Neihart Ccjnsolidated Si lver Mining Co After t h i s ccnpany obtained the 
proper ty , the winze was sunk t o a depth of 5OO fee t Nearly a l l of the vein 
above the 500-foot l e v e l was mlnea for a length of about 400 fee t (17) 
Ccnpany operaticais ceased In 1924 Later operations were conducted by 
l e s sees 

.h. smell m i l l was operated on mater ia l fron the Hart ley dumps during I928, 
when 380 tens of concentrates were produced* These ccncentrates, containing 
12 1 ounces gold, 640 ounces s i l v e r , 171,803 pounds l ead , and 454 pounds z inc , 
had a value of $38,038 82 (17) The mine was Id l e frcn 1929 to 1933 I t was 
reqpsied in 1934 and operated ccntinucusly u n t i l 1940 

During 1939 and 19^0, the property was operated by Stewart and McVeda 
(21) Production during 1939 i s reported to have been valued a t about 
$17,000 The ore was m l l o d in a 35-tcn flota-cicn plant operated by the 
Ruby S i lve r Mines, Inc (22-1940) The mine has been id l e since 1940 The 
proper ty , consis t ing 01 eight patented claims, now i s ownea oy the Neihart 
Consolidated Si lver Mining Co , Great F a l l s , Mont *tll mine workings were 
inaccoss-ble i n 19^9 

Production frcn the Hartley mine frcm 1901 to 1940, inc lus ive , i t 
repor ted t o have been 64,423 "tens or ore , from which were recovcre^. l64 04 
ounces gold, 1,535,426 ounces s i l v e r , 10,028 pounds copper, 3,69^,765 pounds 
li..ad, and 3,000 pounds zinc ( l4) 
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Three or more veins are known in the Hartley group of claims Virtually 
ell ore mined came frcn the mam or No 3, -vein Scr.e ore was mined by 
14ieller frcn shallow workings in the No 2 vein, but this vein never was 
developed at depth (17) The veins occur in gray ard red gneiss The nain 
or No 3 vein occupies a well-defined fissure ranging in width frcn a few 
Inches to several feet It strikes about N 10° E and has en average dip 
of 500 HW, Bie main ore shoot was about 60O feet long, it narrowed at the 
north end and terminated at a fault -at the south end The oro shoot raked 
about 50° toward the south Bending was conspicuous, druses lined with quartz 
were of frequent occurrence Wall rocks were not Intensely altered but 
contained some sericixe, kaolin, and fine-grained pyrite. 

The sulfide minerals were chiefly galena, sphalerite, and pyrite in a 
gangue of crushed, altered gneiss and qui-rtz with ankente and barite The 
silver ninerals were chiefly pdybasite (or pearceite) end pr-oustito Native 
silver in the form of wire or threadlike moBses was abundant In the upper 
working, especially above the 300-foot winze level Below the 200-foot level 
the silver content decreased markedly Ore shipments frcn above the 200 
level, mainly frcn tlie zcne of secondary enrichment, contained from 56 to 
203 cauices silver, 7 to 20 percent load, 5 to I6 percent zinc, and 0 to 
0 QI7 ounce gold a ten Shipments frcn below the 200 level were mainly of 
prlnery ore, they contained 20 to 100 ounces silver, 5 "to I5 percent lead, 
2 to 10 percent zinc, and 0 to 0 02 ounce gold per ton Near-surface ores 
contained considerable amounts of llmcnate, cerussite, smithsonite, and 
probably saae calamine, native silver, proustite, pyrargyrite, end 
cerargyrite occurred, often abundiintly (17) 

The main vein is reported to have oeen about 4 feet wide cn the 5OO level 
and to have contained ore similar to that mlnea up to 200 level Deepei 
development would be necessary before the ore oelow this level could be mined 
The No, 2 vein, which produced ore above the main adit level, has not been 
prospected below that level Other veins are known on the Boss claim, which 
cdjoins the Hartley cn the west Tho nortn end of the property has not been 
prospected 

Queen of the Hills (Queen-0»3rien)(Pb-Zn-Ag) 

The Queen of the Hi l l s mine adjoins the Gait ( f ig 6) and Equator mines 
a t the west The property was loca ted in Ju ly I88I by James J Neihart and 
surveyed for patent In June 1884 F i r s t development exposed such favorable 
conai t icns t l iat tho Queen of the H i l l s claim, together with the Homestake and 
O'Brien c l a l n s , wnich adjoin on the south and nor th , r espec t ive ly , was 
qpt ioied i n 1884 for $45,000 This option was re l inquished the following year 
Later developaent by the owners soon resu l ted In the discovery ol l a rge ore 
bodies , frcn which many shipments were made (17) After October I 3 , 1690, 
the proper ty was owned and opercted by the Queen of the Hi l l s Mining Co, u n t i l 
Ju ly 1 ^ 3 * "'iieii operations were suspended owing to the low pr ice of s i l v e r 
and l ead (9) Operations wore resu-ea i n l89^ ty the Queer Mining & Mill ing 
Co By 1^7 "the n i i n ad i t r/as about 1,000 l e e t long, end a three-ccmpartncnt 
shaft had been sun? to a dejptn ol 3CO fee t , with l eve l s a t 100 and 3OO fee t 
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In 1897 the mine was closed, and the lower workings were allowed t o f i l l 
with water (2) From 1898 t o I907 the mine was operated more or l e s s 
contlnuc3usly Much of the ore produced during t h i s period come from the 
0» Brier vein 

I n t e m l t t e n t operations have been conducted mainly by lessees since I907 
The Anaccnda Copper Mining Co a t one time did considerable development on the 
300-foot l e v e l The mine was operated frcn I926 t o I929 oy Leyson Brothers , 
who shipped 10,551 tens of low-grade ore and dump mater ia l t o the Timber 
Butte m i l l a t But te , Mcnt , where i t was t r ea t ed by se l ec t ive f l o t a t i on 
Frcn the ccncentrates produced, 64 46 ounces gold, 1 7 9 , 5 ^ ounces s i l v e r , 
3,684 pounds copper, 1,006,251 pounds l ead , and 2,002,105 pounds zinc were 
recovered (14) 

The Queen Leasing Co took over the mine In 1 9 ^ , constructed a 60-tan 
s e l e c t i v e f l o t a t i o n m i l l , and began c>peraticns t h a t continued unt i l j l iarch 
1942 The m i l l was dismantled and raaoved (22-1940) The mine lias beoi 
i d l e ever s ince Ownership of the property raaains with the Quenn Mining & 
Mil l ing Co , S o l i s p e l l , Mont, During operations by the Queen Leasing Co , 
23,068 tons of ore and dump mater ia l was mi l led , the metal recovery froa 
concentrates produced therefrom amounted t o 27 00 ounces gold, 68,749 ounces 
s i l v e r , 1,188 pounds copper, 400,002 pounds l ead , and S L , 6 C 0 pounds zinc ( l 4 ) 

Ore produced frcn the Queen of t h e H i l l s mine, including t ha t frcn t he 
O'Brien ve in , from 189^ to 1928, Inc lus ive , i s reported to have had a value 
of $437,559 fc>7 (17) No production i s recorded for the years 193O t o 1939, 
inc lus ive Production from 19QI t o 1942, i nc lus ive , i s repor ted t o have been 
41,358 t ens of o re , froa which I30 78 ounces gold, 430,629 ounces s i l v e r , 
4,872 pounds copper, 2,037,465 pounds l ead , and 2,l60,105 pounds zinc were 
recoverea (14) 

The Queen vein was developed by th ree a d i t s and a 300-foot shaft with 
l eve l s a t 100 feet and 3OO feet ( f i g 6 ) . The two upper a d i t s were short 
The lower a d i t was driven northward oa the vein to about 400 f ee t from the 
end l i n e of the Gelt claim, shicn adjoins on the nor theas t Frcm t h i s point 
the a d i t was ext aided northwora by the Gait Mining Co i n to the Gelt claim 
one under the h - ^ e r Gait nine workings Die 300-foot shaft l eve l l a t e r was 
extenaed northward i n t o the Gelt claim I t <J.so was driven southward for a 
dis tance of about 65O feet 

The O'Brien vein was developed by en ad i t d r i f t about 400 fee t long 
driven on t h i s vein frcn near the northern end of the Queen of the H i l l s 
claim A 300-fcot crosscut also was driven westward t o the O'Brien vein 
froa a point about 950 fee t In frcn the po r t a l of the Queen ad i t An unknown 
footage of d r i i t l n g then was done A vein believed to be the O'Brien was 
In te r sec ted by c crosscut froa the 300-foot l e v e l of the Queen shaft and 
d r i f t ed cn for about 550 feet 
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I h e Qieen vein strikes about N 250 E , its dip ranges from nearly 
vertical to 75° SE The O'Brien voin has about the sane stnke as the Queen 
vein but dips abeut 75° NW Both veins are in light-colored feldspathic 
gneiss in the Queen of the Hills claln In the Gait claln, farther to the 
north, the Queen vein crossesarhyolite porphyry dike, then enters Pinto 
dionte, where it narrows and oecones unproductive (I7) Ch the Queen of 
the Hills claim, the Queen vein ranged frcn 1 to 6 feet in width In places 
cn the Gait claln the vein was 10 feet or nore in width 

The sulfide minerals in the ore are chiefly galena, sphalerite, and 
pyrite, wxth small amounts of chalcopyrite, pyrargyrite, polybasite or pear­
ceite, and proustite The Gengue minerals are quartz, ankerite, and barite 
in the oxidized upper ports of the veins, limonite, secondary silica, cerussite^ 
smithscnite, native silver, and possibly cerargyrite, were present (I7) 
Unsorted ore shipped during 1926-29 contained on avwsrage of about I7 cfunces 
silver a ten, 4 7 percent lead, and 9 6 percent zinc (l4) 

According to Sam Williams, Belt, Mcnt , Warren Ford, Raynesford, Mcnt , 
end Paul Stark and W G Powers, Neihart, Mont , the Queen '7ein at the 300-
foot shaft level was as wxde or wider then in the upper parts of the mine 
but contained more zinc 

When visited in 1949, the upper adits were caved The shaft apparently 
was In good condition but filled with water to about 75 i'eê  below the collar 
All workings on the O'Brien vein were Inaccessible 

Gait (Ag-Pb-Zn) 

The Gelt mine is east of the main highway about one-eighth mile north 
of the nortii end of the m^ln street of Neihwjrt It adjoins the Queen of the 
Hills mine on the north The property first was located as the Massachusetts 
cn Jonuary 1, I886, by Edwin W Toole, et ol Before the railroad was built 
to Neihart, the ore mined was dragged down the mountainside in deer skins, 
transported to White Sulphur Springs by pad^ horses, hauled by wagon to 
Livingston, and tnen sent to Otjnha or Kansas City belters by rail The mine 
was operated intemitttntly for many years by the Gait Mining Co In 1^5 
an agreement was made with lihe Queen Mining & Milling Co , which gave the 
Golt Mining Co the rl^t to extend the main Queen adit for a distance of 
400 feet and to use this adit for developing the Gelt vein All ore taken 
frcn the Queen vein became the property of the Queai Mining & Milling Co 
The Gait Mlnlrg Co agreed to pay $1 25 a ton for all ore mined frcn the Gelt 
vein and tremed out throu^ the Queen adit This agreement was f er a 3-
year period but later was extended frcn tine to tine, tho royalty rate being 
reduced to $0 50 a ton 

The nine was idle frcn l£97 to 1899 (29) It was operated during I900 
end 1901 but again was idle in I902-I905 (5) Considerable ore was mined 
frcr. 1906 to 19O8 (24) The mine was closed from I908 to I9I6 (l4) Frcz. 
1916 until 1929 It t.gain was in continuous operation In I952 the Gelt Mining 
Co was token over by tho Ford interests cf Boston, Mass The ccnpany was 
reorccnized in I935 as the Gelt Mines, Inc After 1935 "the mine was operated 
by the Lexington Mining Co , then by William Derringer of Great F&lls, Mcnt , 
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and f i n a l l y by Stark and Rives, -vdio purchased tlio Gelt and Equator c la lns 
To avoid payment for the r igh t t o tram ore througa the Queen a d i t , a crosscut 
was driven t o the Gait workings f r t . tne Equator claim Dunng the summer 
of 1 9 ^ , the lower Gelt ad i t was being reopened Ore recovered frcn t h i s 
l e v e l was t r e a t e d In the Star Mining Co ' s f lo t a t ion m i l l u n t i l operations 
ceased i n August The Gelt mine now i s owned by L B Stark, Neihart , Mcnt 

Ihe mine i s developed by two upper a d i t s , by the extension of the main 
Queen of the H i l l s a d i t , by the extension of the 300-foot d r i f t driven frcn 
the ^ e e n s h a i t , and by a crosscut e d i t frcn the Equator claln Several 
in texnedia te l e v e l s betweeen the Queen a d i t and the lower Gelt ad i t a lso have 
been driven in the main ore shoot Other working l eve l s have been driven 
between the 300-foct l e v e l of the Queen shaft and the main Queen a d i t ( f ig 6) 
When v i s i t e d i n 1949, a par t of the lower of the two ad i t s had been r e ­
h a b i l i t a t e d and was access ible for a distance of a few hundred feet Al l 
other workings were closed by caving 

According t o Warren Ford, Raynesford, Mont , the Gelt mine was the 
f i r s t mine t o be operated succefcsfuUy in the Neihart area Up to 1920 the 
mine had produced over 800,000 ounces of s i l v e r valued a t $552,000, abc:ut 
$100,000 i n dividends had been paid i r a l e t t e r wri t ten by Frank Marion in 
1920, i t was s t a t e d t h a t the ore was very n c h i n many places At one place 
the vein was I 6 fee t wide end averaged 70 ounces s i l v e r a ton Several sna i l 
carloads of ore n e t t e d from $5,600 t o $5,527 a carload i n I928 Jesse L 
Maury estimated t o t a l production t o have been about $1,000,000 (17) 

I t i s known tha t a l a rge production was made before I9OI, but no records 
are ava i l ab le Production from I9OI t o 1948, Inc lus ive , i s reported t o have 
been 20,961 tons of o re , frcn whicn were recovered 145 22 ounces gold, 
476,584 ounces s i l v e r , 5,010 pcainds copper, 1,796,223 pounds l ead , and 
706,927 pounds z inc ( l4) 

The Gait vein occurs mainly in l igh t -co lo red fe ldspathic gneiss , but 
near t he north end of the claim i t i s In Pinto d i o n t e and black amphibolite 
p ie i s s At several places the vein follows along a xiiyolite porphyry dike 
I t ranges frcn 1 foot t o as much as 20 fee t in width I t s general s t r i k e i s 
N 20° t o 30° E Where most procaiotive, the vein stands near ly ve r t i ca l in 
t t e lower l e v e l s the dip ranges frcn 70° to 80° SE The wall rocks generally 
are a l t e r e d for considerable distances from the vein (29) Ene voon mater i t j . 
i s mainly crushed a l t e r e d country rock containing bands or lenses of su l i lde 
minerals These su l f ide minerals ore chiefly galena, spha le r i t e , and p y r i t e 
with which po lybas i t e , pea rce i t e , p r o u s t i t e , and p y r a r e y n t e a re int imately 
associa ted Carbonates end oxides were of ccmmcn occurrence in tho near 
surface wordings Other than a l t e r e d country rock, the p r inc ipa l gangue 
minerals a re quar tz , anker i t e , ard b a r i t e The vein s p l i t s along both sides 
a t numerous p laces , these s p l i t s generally were very productive a t and near 
the mam veir Sampling 01 tlie ore oody a t a depth 01 950 fee t below tlie 
surface In 1928 by Jesse L Maury indicated an average 01 19 8 cjunces s i l ve r 
a ton, 4 5 percent l ead , and 4 5 percent zinc (I7) 

Star (Af^-Pb -Zn) 

Die Star mine is on the east side of belt Creek about half a mile north 
of the north end of the mam street of Neihart The present Star mine holdings 
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a re a censolidation of the Evening Star* and London p roper t i e s The London 
vein was discovered end prospected by shallow surface wor-ings and by two 
ad i t s during the ear ly m n l n g Jays Considerable amounts of stippanG-grade 
argent iferous load carbcnate ores were produced ftcm tne shallow workings 
Later , t h e ne in Star a d i t was driven t o develop the southerly extension of 
the London vein Several sna i l ere shoots were er countered and mlnea The 
h i ^ z inc content of the ore shipped caused the Imposition of heavy pena l t i es 
by the smeltur This uisccuraged fur ther development, operations ceased 
Frcn 1906 t o I915 lessees shipped small amounts of ore After 1915 small 
tonnages were mined annually i m t i l 1922 After 11 years 01 i n a c t i v i t y , l e sses 
again began operations i n both the Evening Star and Lcnlen claims, i n t e r ­
mi t ten t shipments w^̂ re made u n t i l 1939 In tha t yeear MLS Lcre t ta Rives of 
Conrad, Mont , became the c:wner of the proper t ies *» 50-tcn oulk flotaticni 
mi l l was constructed Frcn 1940 t o 1948 the prc)perties were operated by 
Mrs Rives, by the Lore t ta Rives Syndicate, end by the Star Mining Co , \iiich 
was owned equally by Mrs Rives ^jid L B Stark of Neihar t , Mcnt About 1944 
the m i l l was reaodeled for se lec t ive f lo ta t ion Ore frcm the Star mine end 
frcn the Gait and Equator c l a lns , which had been acquired by the Star Mining 
Co , was mi l led Al te r Mrs Rives ' death in 1 9 ^ , Stoiic purcnased the 
Rives i n t e r e s t s 

Prcaucticn records for the years p r i o r t o 19OI ore not a \n l l ab le item 
1901 t o 1936, inc lus ive , the recorded production frcn the London group i s 
rcportea t o have been td.8 tcais o± ore , from wnich were recovered 7^ 35 ounecs 
gold, 28,421 ounces s i l v e r , 235 pcninds copper, end 137,717 pounds leaa (14) 
Ore production frcn tho present Star group of claims fren 19OI to 1948. 
inc lus ive , Tdiich includes ore produced frcn the London c la lu dunng 1941-48 
and a lso frcn the Grit end Equator elalms during li^44-47, i s reported t o 
have been 5^,6lO tens Metal recovery frcn t h i s ta inage enoumied to 62b 90 
cuncos gold, 216,197 ounces o i l i e r , 9 , ^ 8 pounds copper, 1,948,841 pounds 
l ead , and ^b^,J!J pounds zmc (14) 

Ihe Star mine i s developed by three ad i t d r i f t s , numercjus r a i s e s , and 
th ree short winzes Two of the ad i t s a re on the Lcndon cloiu. Die Star a d i t , 
2,218 fee t long, i s a t an a l t i t u d e of 5,600 fee t , or 134 t e e t oelow t>e 
lower Linden a d i t , i t i s ilre main haul-'ge and worjclng l e \ e l Two ore shoots 
were found on t h i s l eve l One of li-ese, enccuntered about 240 j c e t f rca the 
p o r t a l , was about 125 feet long, the other was f a r the r north under the lower 
ad i t of the Lcaidcn claim i t i s reported tha t l eaa -z inc ore was encountered 
s t i l l f a r t h e r north whoi the Star Mining Co extended the jioin ad i t (I7) 
Three winzes were sunk below the Sw'-r a d i t , but no mlnlrg has oeen acne below 
the ad i t l e v e l Oro of the winzes about 330 fee t in frcm the ad i t po r t a l was 
stank to a depth C3f aoout 60 f e e t , another winze sunk ±n the vein below tho 
London ore snoot was about 20 fee t deep (I7) The depth of the th i rd w^nze 
i s not known 

The Bureau of Mines conducted a small amount of development and explora­
tory work on the property i r 1<'4'+ An old crosscut aoout 25 feo t lon^, 
driven northveot from a point about 1,000 fee t in from the po r t a l of the S ta r 
a d i t , was advanced an addi t ional 140 f ee t by the Bjreau of Mines A strong 
vein ha\ lng aisproxlmately the eame s t r i k e ard dip as the Star vein was 
encountered 145 fee t i n fi-on the Junction of the crosscut and the ma_n a d i t 
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Where intersected by the crosscut, the vein was 5 5 feet wide but was weakly 
mineralized A 6-inch band of quartz and gouge near the center of the vein 
contajjied small amounts of lead and zilic sulfides A horizontal diamond drill 
hole then was drilled N 46°3l'W lor a distance of 700 feet beyond the face 
of the crosscut A narrow vein was cut between 39 5 and 41 5 feet frcm the 
collar of the hole Another vein in bleached dior.te was cut between 462 and 
466 feet Sulfj.de minerals were present in the core and sludge, but analyses 
showed than to be generally low in metal content (7) 

The Star vein _a in a strong, persistent, sheeted fissure that cuts 
mainly granite gneiss in the Evening Star and Morrung Star claims at the south­
west To tho nor-tiieaat in the London claim it is in Pinto diorite The vein 
has a gereral strike of N 30° E and a steep d-p to the northwest Local 
changes in strike are numerous, especially where cnenges in f ormatlcjn occur 
The Lc3ndon ore shoot, the principal ore body in the mine, was aiore than 600 
feet long as exTJosed in the Star adit, it has been mined throughout a vertical 
range of 400 feet Several shorter ore shoots have produced some ore Vein 
widths range frcm 4 to 17 feet, but the higher-grade cre usually is confined 
to bands 4 inches to 2 feet in width The rest of the vein filling is altered 
gneiss or dlor^to, gouge, and cxTished sulfides Except wl ere the vein material 
was exceptionally low grade, the entire width of the vein was mxned for mill 
feed The vein .̂s offset by several cross faults, generally of small dis­
placement Strong strike faults, however, crushed and ground the ore (7) 

Ore mined in the earlier days from the surface and shallow underground 
workings was ahxpped to the smelter, it contained lead carbonate with a high 
silver content With _ncreased depth tho aro bec»me complex, consistJig of 
galena, spnalerite, chalcopyrite, pyrite, stcphanite, pyargyrite, and seme 
native silver Ore mined in recent years was relatively low grade 

The Star mine has been inactive since about 19^5 Th& Sxar mill, how­
ever, contj.nacd to mill ore and gob material ootained from the nearby Gait 
emd Eqoatcsr mines When visited in 1949, mill operation was suspended tem­
porarily the maj.n Star ai^t was inaccessible owing to a cave at tho portal 
The UTDper adita also were closed by cavir̂ g 

EQuatd (?b-Zn-Ag) 

The Equaxoi mine i s south of the Gait mine and a few hundred feo t ea s t 
of the north ond cf the mam s t r e e t or Neiliart 

The claim was located December 31 , I887, by Martin Bar re t t , e t a l 
L i t t l e cculd be learned of i t s r a r l y histoTj About I9I8 i t was purchased 
by the Gelt M_ning Co to provide a s i t e for an a d i t t h a t was to bo driven 
under tne Gait upper work-ngc This proposed work was not done u n t i l many 
years l a t e r when both the Gait and Equator cLiisis were acquired b Rivej and 
Stark Tncse claims new aro owned by L B S ta rk , Nexhart, Mont 

The ^c^n on the Equator claim was developed by on a d i t d r i f t ar_\en 
northward to the old Gait workings A p a r a l l e l \ e i n about 25 f e e t west of the 
main vein •v.as intersev.,ted by a c rossc i t and d r i f t ed on When v i s i t e d i n 19^9^ 
ore was being stoped from both the mam vein and the p a r a l l e l vein Both 
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veins a re norrow, ranging up to 2-1/2 feet in width, they t r averse a l i g h t -
colored g i e i s s Die main vein i s near ly v e r t i c a l , the west vein dips about 
750 toward the eas t Both veins s t r i k e abcaxt N 150 E 

Production records for the Equator mine p r i o r t o 1915 sjre not ava i lab le 
Product io i frcm I915 to 1917* inc lus ive , i s reported t o have been 364 tons 
of o re , frcm whicn 12 08 ounces gold, 13,367 ounces s i l v e r , and 273,309 
pounds l e a d were recovered ( l 4 ) 

The Equatcxr mine has been c^crated cn a r e l a t i v e l y small scale s ince 1944 
by the S ta r Mining Co , the ore being mi l led in t h a t ccmpany's 50-ton 
s e l e c t i v e f l o t a t i on plant In the spring of 1949, most of tho Star Mining 
Co production was made frcm Equator ore and gob ma te r i a l frcm the Gait mine 
Diis ccnoined Tnin feed i s r ^ o r t e d to have averaged about 5 ounces s i l v e r , 
2 7 percent l ead , and 2 percent zinc Production from the Equator mine during 
recent years h&a not been recorded separate ly but has been included in the 
product!cn of the Star Mining Co 

When v l s i s t e d i n 19^9, the Eqiiator a d i t was open and in good condition 
for a dis tance of about 1,300 feet 

Dacotah (Ag-Pb-Zn) 

The Dacotah n ine ( f ig 7) 1^ about 1 mile nor theas t of Neihart a t the 
head of Roar Creek I t was loca ted in I883 "by the fa ther of the present 
owners The proper ty holdings, consis t ing of three patented claims and one 
unpatented claim, f i r s t wero prospected by shallow surface workings end two 
shor t a d i t s I t was leased t o the Neihart Mining Co In 1691 snd operated 
I n t e m i t t e n t l y by tha t caapeny for several years (9) When v l s i s t ed oy Weed 
(29) i n 1897, 't^e mine was i d l e At tha t time the main adat was closed 
by a cave about 3OO feet in frcaa the po r t a l 

The mlno was operated i n I 9 I I and 1912 by Charles Whitccmb 8e Co (26) 
i t was i d l e ?̂ £« T " u n t i l abciut 1924, 'idien i t was reopened, and seme mining 
was done u n t i l I926 (22-1926) The mine then remained closed u n t i l 1942, 
when Carrol Bennett organized the Bennett Mining Co A developmeat loon was 
ootained f2*om the Reconstructicn Finance Corporation The old Florence m i l l , 
acquired from the M & I Mining Co , was remodeled for se lec t ive f l o t a t i o n t o 
t r e a t aoout 60 tons of ore a day Mine and mi l l were operated continuously 
un tx l tne l a t t e r p a r t of 19^5 During t h i s period about 2,000 tons of z inc 
concs i t r a t e and about 800 tons of lead ccncentrate were shipped Reverue 
lr<3a these shipments was suf f ic ien t to repay the R F C loan and a l so l e a l i z e 
a p r o f i t The mine was reopened m 1946 and operated u n t i l May 194$, whtsi 
the drop i n l ead and zinc pr ices caused suspension of mining and mi l l ing 
Al l holdings of the Bennett Mining Co are owned by Carrol l R Bennett, 14rs 
Frances A Clarke, and Josephine A Bennett, a l l r e s id ing a t Great F a l l s , Mont 

No production records previous to 1924 are ava i lab le During 1924-26 
production i s reported to have been 456 tcaas of ore, from which were recovered 
6 42 ounces gold, 5,^55 ounces s i l / e r , l 4 8 pounds copper, 70,757 pounds l ead , 
and 93,485 pounds zinc (14) 
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Production records frcn 1942-49 are not ava i lab le for puolicaticai Such 
records as a re ava i lab le ind ica te tne production during t h i s period t o have 
been more then 1,000,000 pounds of l ead , near ly 3,000,000 pounds of z inc , 
appreciable amc:unts ot s i l vo r , and scne copper and gold 

The Dacotah vein has been develcjped by four a d i t s ranging from 100 to 
more than 1,200 fee t in length ( f i g 7) Two other a d i t s about 3OO feet and 
260 fee t Icng were driven cu two a tn^r velnb, frcm which scne ore was mined 
during the ear ly dxiys 

According t o an unpublished Bureau of Mines r epo r t , the Dacotah vein, 
in the cen t ra l p a r t of the Dacotah 3:alm, follows a s trong well-defined f i s sure 
In l i gh t - co lo red gneiss As i t continues nor theas te r ly i t enters Pinto 
d i o r i t e , where i t t i ^ t e n s and narrows for a considerable d i s tance , pa r t i cu ­
l a r l y alcng the No 4 ad i t l eve l The s t r i k e of the vein in t he gneiss i s 
alsmost due nor th , i t ranges frcm N 20O E to N 40o E in the Pinto d i o r i t e 
The average dip i s aoout 6OO t o the west The Dacotah. vein ranges frcn 2 
to 8 f e e t In width The vein mate r ia l i s mainly crushed a l t e r e d country rociC 
containing galena, spha le r i t e , p y n t e , and s i l v e r su l f iaes in oonds ana 
dl SS aainat ions 

Mine-run ore mil 1 ed in 19^9 contained zinc and lead in a r a t i o of about 
2 5 1 The zinc concentrate produced averaged about 52 percent z inc , 3 to 
4 percent l e a d , 0 5 ounce gold, and abcut 7 cfunces s i l v e r a ton The lead 
concentrate contained an average of about 55 percent l ead , 6 t o 9 percent 
z inc , 0 2 ounce gold, and 20 ounces s i l v e r 

Development i n recent years from the north end of the No 4 ad i t a i -
ccuntered a r i ch wide ore snoot wiiicih, however, was not cjpcsied before the 
mine closed Good ore was developed cn the No 2 a d i t l45 f ee t above and 
about 200 fee t f a r the r t o the north of t h e face of the No 4 adat Bul l ­
dozer t renching cn the surface ej^osed the vein to the north of the mine 
workings 

The vein nas had l i t t l e development above the No 1 a d i t l e v e l , although 
some stoping has been done frcm tha t l e v e l and the No 0 a d i t l eve l ( f ig 7) 
The Dacotah ore shoot as developed and mined rakes about 35° N Indicat ions 
a re t ha t ore may continue northward for a ccnsideraole dis tance beyond the 
present faces of the No 2 and No 4 e d i t s Development below the No 4 ad i t 
l e v e l would requi re sinking frcaa t ha t l e v e l or the driving of a long a d i t a t 
a lower a l tx t ade 

When v i s i t e d in 1949, mine and m i l l operaticns haa suspcndea The No 2 
and No 4 a d i t wcxrkings apparently were in good ccnait ion but were t l ^ t l y 
barricaded so tha t access was Impossible 

Si lver Bel t (Ag-Pb-Zn) 

The S i lve r Belt mine isi aoout 3,000 fee t north of the Broadwater mine and 
about 1 mile nor theas t of the town of Neihart I t i s a t a high a l t i t u d e cn 
the west slope of Neihart Baldy Mountain 
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The claim was located Septeaiber f, 1886, by James L Ne-hart I t was 
purcnased from Ne Jiart by D L S Barker, e t a l , m 1900 (3) Barker 
onerated the mine u n t i l 1919, when i t was sold to the Neihart S i lve r Mmes 
Co , Neihar t , Mont (17) This conpany, which s t i l l owns the property, 
operated i t in te rmi t t en t ly u n t i l 1927 The mine was not worked again u n t i l 
1935 From 1935 u n t i l I938 the mane was workea through the Broadwater mine, 
from wh-cn workings had been emended through the Black Bird claim and nor th 
along the vem under the old S i lve r Belt workings Since 1939 only a small 
amount of ore has been mined by lessees 

Production records for years previous to I9OO are not avai lable Net 
smelter re turns for ore shipped between I9OO and 1927 are reported to have 
aggregated $212,920 12 (I7) Production from 1902 to 19^1, inc lus ive , is 
reported to have been 62,175 tons of o re , frcaa which were recovered 585 59 
ounces gold 4 4 Q , 6 1 0 ounces s - lve r , 1,183 pounds copper, 663,607 pounds lead, 
and 46,970 pounds zinc (l4) 

The vein f i r s t was explored by a shallow shaft sunk on the vein Later , 
a 425-foot crosscut a d i t was driven to the vein Ore was mined above t h a t 
l eve l from a dr^-ft A 100-foot wjize then was sunk from th i s a d i t l eve l An 
ore shoot , encountered 15 or 20 fee t south of the wmze, was mined to the 
a d i t l e v e l Three shoots of ore nor th of the winze a l so wore mined (17) 
The downward extensions of these shoots probably were mined l a t e i from the 
upuer workings of the Broadwater mine The vein on the Si lver Belt claim 
Was considered to oe c i t he r the mam Broadwater vein or a branch from i t 
I t t r averses Pinto dlor te nc^r i t s contact with gneiss According to 'Fs.ul 
Vaovic, ITeiaart, Mont , the vein s p l i t into narrow s t r inge r s near the cen t r a l 
per t of the claim I t s general s t r i ke was about N 10° to 20° W The dip 
was nea r ly v e r t i c a l , or s te^ 3lv to the west 

Althougn the vein was narrower in the Pinto d i o n t e txian in the gneiss , 
I t contained very r i ch s i l v e r ore Early shi'oments are reported to have 
contained 20 to 300 ounces s i l v e r , 2 to 20 percent lead, 4 to 30 percent z m c , 
and 0 02 to 0 80 ounce gold a ton Secondary enrichment of tae vein from 
loo to 150 fee t below the surface probably was responsible for tne xarge 
s i l v e r cextent cf the ore mined to tha t depth (17) 

/then v i s i t e d in lo49, the old uprer workings were covered with s l i de 
rock The mam a d i t was closed by a cave a t the psrta.! 

Black Bird fAg-Pb-Zn) 

The Black Bird claim ccntams the northward extension of the Broadwater 
vein I t -s about three-fourths of a mile eas t of Neihart , one-fourth mile 
nor th of the Broadwatei mine, and one-eighth mile eas t of the Hartley mme 

The claim was located August 20, I89O, by Homer Thomas I t was worked 
mtormxt tent ly by the owners and lessees before 1923 I t now is owned by 
Neihart S i lver Mines Co , Neihart , Mont 
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Most of the production was made between I915 ard 1922 when mined through 
the upper workungs of the Brcsadwater mine Net smelter re turns to 1935 are 
reported to have been $33,960 4o (17) Production data l o r years previous to 
1915 are not avai lable Production from I915 to 1921, m c l u s i v e , i s reported 
to have been 539 tons of o re , from which 66 01 ounces gold, 46,760 ounces 
s i l v e r , and 'Jl,h89 pounds lead were recoverea (l4) 

F i r s t development consisted of a shallow shaft and oisen p i t s Later , a 
crosscut a d i t was driven S 45° W This a d i t , about I85 fee t long, was driven 
through hard Pinto d i o r i t e for about 110 fee t , then in to s i l i c i f i e d , a l t e red 
gneiss A narrow vein was mtersec ted a t about 125 fee t The mam vem was 
in te r sec ted about 50 feet beyond Drifts were driven northward and southward 
on both veins A short crosscut was driven east from the nor th d r i f t on the 
nam vein A th i rd vem was mtersec ted by th i s crosscut A l l three v^ms 
were storjed i r r egu l a r l y above th i s ad i t l eve l A ra i se from one of t i e upper 
levels of the Broadwater mme was driven to the main d r i f t Al l of the veins 
are narrow qua r t z - f i l l ed f i s su ies rongjig from half an mch to 2 feet in 
width Sooty s i l v e r su l f ides , galena, spha l e r i t e , and pyr i te occur in era 
alongside the quartz 

A Bureau of Mmes sample chipped from a l - inch qa&rtz band showmg J i *he 
back of the f i r s t d r i f t a t a pomt about 125 feet nor th 01 the crosscat 
assayed 10 8 percent lead , l4 percent z m c , 53 3 ounces s i l v e r , and 0 05 
otmce gold 

When v i s i t e d m 19^9^ the nam crosscut ad i t and the nor th d r - f t s were 
open and ^n good condition The south d r i f t s were blocked by cavmg about 
100 fee t south of the crosscut The old surface p i t s were covered with s l i ae 
rock 

Spotted Horse (An-Asc) 

The Sisotted Horse claim is a t a high a l t i t ude on the west slope of Long 
Baldy Mountain, about 2 - l /2 miles southeast of ifeihart I t was located m the 
ec r ly days, but l i t t l e could be learned of i t s h i s to ry The claim now is 
owned by J J Stewart , Srokane, Wash , Howard \ Murray, Annie H Maury and 
Verna E Shone, each holding a one-quarter m t e r e s t Ro Production d-'ta are 
ava i l ab l e , but i t i s known some ore has been shipped from the property 

The underground developnent consis ts of a c rossc- t •'d-t about 120 feet 
long ard a d r i f t ariven southward from the end of the crosscat for several 
hundred f e e t 

The vein ranges from a few inches to about 3 fee t m w.dth I t s t r ikes 
N 15° to 20° E and stands nearly v e r t i c a l I t t raverses Pinto diorxte ana 
gneiss Both walls of the ve-n are highly a l tered and ?ao l j i i zed The vem 
mater ia l i s mainly a l t e r ed d i o n t e a r g n e i s with a narrow s t r m g e r of quartz 
r ^ i t e IS disseminated In the vem mater ia l and m some places occurs m 
s n a i l masses along the walls No s i l v e r , lead, or z.mc minerals are m 
evidence 

4022 36 



A Bureau of Mines sample of sacked ore found in a smalx cabin near the 
a d i t p o r t a l assayed 1 02 ounces gold, 44 4 ounces s i l v e r , l e s s than 0 05 
percent l ead , and l e s s than 0 1 percent zinc 

Vihei v i s i t e d in 1949, the crosscut a d i t was in good condition The d r - f t 
was access ib le but in poor condition for about 200 f e e t , where i t was blocked 
by a cave 

Broken H i l l (Ag-Pb) 

The Broken H i l l mine i s cn the west slope of Neihart Baldy x^ountain, a 
shor t d is tance east of the Broadwater mine The claim was located in the 
1880»s, but l i t t l e could be learned of i t s ear ly h i s t o r y or development The 
mine was operated by lessees frcn 1906 to 1911 and again from 1919 to 192I 
Production records p r i o r to 1906 are not ava i lab le Production from I906 t o 
1921, i nc lu s ive , i s reported to have beai 769 tons of o re , frcn which rfere 
recovered 0 57 ounce gold, 42,778 ounces s i l v e r , and 72,454 pounds lead ( l4 ) 

The vein t raverses gneiss , which in the near v i c i n i t y i s overlain by 
Neihart q u a r t z i t e I t i s s imilar i n character but narrower than the Broad­
water vein Underground workings now are inaccess ib le 

Fa i rp lay (Ag-Pb-Zn) 

Fairplay claim i s on the cres t of the oivide between Snow Creejc dnd Belt 
Creek, aocut 1-J./8 miles northeast 01 Neihart i t adjoins tl e Si lver Bel t 
claim a t tne nor th The c l a m was located in the 1680 «s No Infomat ion 
regarding I t s ea r ly n i s to ry or development i s ava i lab le The present owner 
i s Belle L Tsaplenon, Butte , Mont 

Production data previous t o I91;? a re not ava i lab le Production in I919 
t o 1926, Inc lus ive , i s reported to have been I25 tons or ore , frcn which were 
recovered 15 98 ounces geld, 5,098 ounces s i l v e r , 26,030 pounds _ead, and 
21,002 pounds z m c ( l4) Zxnc recovery was made cnly from a 57-ton ore sh ip­
ment in 1926 in addi t ion to the z inc , t h i s 57-ton shipment yellded 3 39 
ounces gold, 1,125 ounces s i l ve r , and 15,575 pounds lead 

According to Paul Vdovio, Neihart , Mcnt , the vein i s a narrow f i l l e d 
f i s su re in P in to d i o r i t e I t has beer developed by a short a d i t The ore 
contains galena, spha l e r i t e , p y r i t e , s i l ve r su l f ides , considerable ce russ i t e , 
and liLicnite 

Ingerso l l (^g-Pb-Zn) 

The i n g e r s o l l claim i s one of a group of f ive clalns adjoining the Moultcn 
group on the north The claims are cn Rock Creek and extend up tho side of 
the majn r idge abcait one-half mile nor theast of the north end of the laain 
s t r e e t of Neihv-rt They axe owned by Vesta R P i e r s e , Los Angeles, Coiif 

The Inge r so l l claim was located June 6, I888, by Stephai P ie rse Develop­
ment was begun soon a f t e r loeat ion in I69I and I692 ccnsideraole d r i f t ing 
was done The main d n f t a d i t l a t e r was lengthened t o 1,100 f e e t , and a 
75-foot crosscut was driven to the west frcn a point near the face of the a d i t 
A 112-1 oot r a i s e was driven a t a point 400 fee t i r i r cn the a d i t po r t a l A 
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d r i f t from the top of the ra ise was dnven to the surface (9) This upper 
d r - f t l a t e r was extended northward for about I50 fee t and exposed a short ore 
shoot The west crosscu"^ from tne mam ad i t was l a t e r advanced 60O feet to 
the Queen of the Mountams vein Dr i f t s wore dr_ven or t h i s / em both nor th­
ward and southward The south d r i f t extended to the Gem, or South Carolma, 
claim, which aa joms the Moulton claim a t the north (17) About $45,000 was 
expended m development up to 1897, but only SxX carloads of sorted ore 
were shipped, the l a s t carload n e t t i n g only $200 (29) 

Gola ralues in the sorted ore shipped were somewhat higher than m ore 
from other nearby mmes One shipment yielded $15 gold and 10 oimces s i l v e r 
a ton (17) Production records for years previous to 1904 i r e not avai lable 
Production from 1904 to 1917, m c l u s i v e , i s reported to have been 107 tons 
of sorted o r e , from wh^ch 11 87 oimces gold, 4,387 ounces s i l v e r , and 27,938 
pounds lead were recovered (l4) 

The Ingerso l l ve-n occurs m gne :ss , Pmto d i o r i t e , and nojaette, i t i s 
reported to have been general ly naniow and low-grade I t striices N 10° to 
20° E At the southern end the d ip is to the west, a t the north the d ip 
ranges 6c^ to 800 SE The Ingerso l l vem contaired a narrow bond of spar 
dotted with galena, spha l e r t - e , p y r i t e , and small amounts of s i l ve r su l f ides . 
I t averagedless than 6 ounces s i l v e r a ton (29) However, i t contamed some 
small h-gner-grade ste^^ks Another vein 2 fee t in width, rhich was cut by 
the west crosscut about I50 feet from the mam v e m , conti ined bunches of ore 
bu-c averaged low in s^lvpr (29) 

The mam I r g e r s o U vem may be the rorthward extension of the Moulton 
vein or a s p i i * from i t , or i t nay be the northwara extens_on of one of the 
vems cut by the Rochester ad i t an the Unity claim of t i e toulton group The 
downward extensions of the Ingersol l veins and the Gen-Queen of che Mountams 
vem might be developed a t a considerably lower a l t i t u d e by extending the 
Comprom_se adix northward through the Moulton f au l t and under the old Inger­
s o l l wcrk-tn^s The veins a lso might be developed a t a much greater depth by 
extending t i e 300 shaft l eve l of the I^bulton mme northward under the Inger­
s o l l cla-m and then c rosscu t tmg 

When v i s i t e d an 19'*-9> both a d i t s on the Ingersol l claim were inaccessible 

Roc? rree> CAs-'Pb-rr^ 

The Reel' C r e - ' c l a i n adjoins the Inse r so l l claim a t the eas t and the 
Lizzie cji_m a t tne south I t was located Aujust 27, IB88, by ftitriclr Boyle 
The c l a m was T?archased l a t e r for R E Pame, 50 Congrpss S t r e e t , Boston, 
Mass I t now is owneu by Pame 's h e i r s , for whom H L Maury, But te , Mont , 
i s agent 

DIP claim was worked extens-zel j m the l890's A small amount of cre 
was pro'^uecd, but "o produotion recoras are a mailable Several vems were 
expcsec by crosscuts and d r i f t s eas t from the nam a d i t , whici followed the 
nfljn e_n for several niuidred l e e t (17) The mam vem -s 1 to 3 fee t wide. 
I t s t ikes N 10° W ara diPs 45° to 70° SW One ore shoo* about 80 fee t 
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long was found about 200 feet In from the main ad i t po r t a l Accordmg to 
Jesse L Maury, wno examined the mme an 1929; the ore m t h i s shoot averages 
38 inches an wxdth I t ccntaans an average of 2 oimces s i l v e r a ton , 2 6 
percent lead , and 3 9 percent zmc The other v e m s , explored fron crosscuts 
driven eas t from the main a d i t , f a i l ed to disclose ore of commercial grade 
These veins have s t r i k e s rangmg from N I50 E to N 45o E , they d ip 700 
to 90° NW Ore m_ned from the shoots on the ma_n vein, a f t e r careful so r t i ng , 
i s reported to have yielded 80 ounces or more of s i l v e r a ton and I6 to 18 
percent lead (I7) The vems t raverse gneiss , Pmto d i o r i t e , and amphiboli te , 
m some places follow-ng along the d io r i t e -gne i s s contact The main a d i t 
was Inaccessible when v i s i t ed In 19^9 owing to ca/_ng a t the por t a l 

Lizz-e CAg-'Pb-Zn) 

The Lizzie claim i s near the heed of Roc? Creek about three-four ths of a 
mile e a s t of the noi'th end of the mam s t r e e t of the town of Neihart 

The claim was located August 31 , I88I , by Michael Bowers, one of the 
f i r s t discoverers of veins m the Neihart area I t s t i l l i s owned by Powers' 
h e i r s , Mrs Bertha "^avers, Neihart , Mont , one- th i rd , Mrs H W Powers, 
Conrad, Mont , one- th i rd , and Mrs John Ibwers, address unknown, one- th i rd 

Ear ly operations by the owner contmued in te rmi t t en t ly un t -1 1897 
Smce then lessees have operated sporadical ly The l a s t work on the c l a ln 
was done m 19'i-3 by W J Powers, Noihcrt, Mont 

Records of production pr ior to 1907 are not avai lable Accordmg t o 
Weed, the f i r s t ore shiprea was from the discovery shaf t , the 15-ton ship­
ment ne t t ed the owner $786 I t was estimated t ha t "bout $5,000 worth of ore 
had been produced up to 1897 (29) Production from 1907 to 1943, m c l u s i v e , 
i s reported to have been 3^7 tons of o re , from which 17 42 oimces gold, 
30,458 ounces s i l v e r , I30 pomids copnei, and 99,86l pounds lead were 
recovered (l4) 

At l e a s t four ve_ns occur within the claim Surface cuts mdica te the 
presence of severa l otiier veins Two of *he ve.ns liave been developed t o 
shallow depths by s ix ad i t s The Icwe- No 1 a d i t , near the south end of the 
claim, IS 200 fee t long The No 2 a d i t , on a p a r a l l e l ve in , is reported by 
W J Powers to be 350 to 400 feet long Two short crosscuts were dr .ven 
eas t and west from t h i s ad i t for distances of 15 and 20 l e e t , respectxvely 
The faces of botn crosscuts are in a l t e red vem mater ia l SoTue low-grade 
ore occunred m s n a i l lenses in t h i s a d i t 

The No 3 a d i t , driven on the sa^ie vem but about l45 feet higher , i s 
approrimatcly 100 fee t m length I t w^s s t a r t ed m P_nto d i o r . t e 30 feet 
eas t 01 a large nass of red , feldspathic gneiss A wide veir i s reported to 
have been followed m th-s ad t T̂ ê s t r ike of the vems -r> the No 2 and 
No 3 a d . t s is N 13° E , they diP 75° to 80° NW No 4 a d i t , 100 fee t above 
No 3 , -s reported to be ''bout 120 feet long I t was driven on a ve j i 
abcjut 4-1/2 f ee t w_de containing ar oxld_zed, honeycombed quartz stea*^ about 
1 foot ar width A short shoot cf ore was fourd near the por t a l and was 
mmed to the surface, where i t merged with a ve-n of sol-d quartz 8 inches 
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wide A shaft was sumc cn this narrow quartz vein to a deptn or 20 feet 
Both veins are in altered gray gneiss They strike N 10° to 15° E The 
wider vein d^ps 75° NW The 8-inch vem is nearly vertxcal 

No 5 adit is reported by Por/ers to be approx .matexy 100 feet in length 
A small amourt of ore was found by this adit It is 35 feet higher than the 
No 4 adit and apparently was driven on the same vein No 6 adit is 120 
feet hig-ier than No 5 It is about 120 feet long The vein followed by 
thxs adit strikes N 6° E and dips 43° to 45° NW It is m gray altered 
gneiss for most of the length of the ad_t, but near the face Pinto dicrite 
occurs on the hanging wall side A band of auartz aboat 1 _nch wxde follows 
the footwall A small cunount of silver sulfide minerals can oe seen in and 
alongside of this narrow quartz band 

The discovery shaft, now caved, is near the top of the mam rid^e about 
45 feet above and x25 feet north of the No 6 edit portal It was sunk on on 
oxxdized quartz vein ir gray gneiss This vein is about 1 foot wide and dips 
about 75° NW 

0*her lar^e cuts and pits about 100 feet to the east indicate wheie the 
oxidized outcrops of other veins were pi ospected According to Powers, a 
small amount of high-grade silver ore was m_ned frcm these cuts Mojt of the 
ore shipped was mined from the No 2 and No 3 adits 

Veins similar to those cn the Lizzie claxm have been prospected cn the 
Crandall claim adjoining at tho north Some ore was prodii,6d from shallorf 
workings Several veins have been drifted on on the Rock creek claxm -idjoining 
at the soutn 

WL.en vxsited xn 19^9^ the No 4 adat was accessible for a short distance 
be/-ond the portal No 6 adit was accessxble to its face The other adits 
were caved at their portals 

Champ-r-- "B (AfT-P>--Zn) 

The ChoQPioi "B' claim adjoins the Lizzie claim a t the ea^t and t r e 
Dacoxan cxa_m a t the west I t xs abOLt 1 Oxle nor theast of Neinort The claim 
was located _n tho l880 's L i t t l e coald be learned of i t s ear ly h i s to ry 
Marvin E Corkxll of White SiJ.phur S m n g s , Mont , i s the p rese r t owner 

Proauct^on data for 3ears p r .o r to 1919 are not avai lable Production 
trom l9xQ to 194D, inc lus ive , i s repor ted to have been I23 tons or ore , frcm 
wh_ch were reco\erwd I3 "L ounces cold., 4,070 ounces s i l v e r , 31,474 pounds 
lead, and 6 574 ^otinds zinc (14) One c- r lcad, or 24 tons , of th i s or was 
shippt-d to t r e M i d v l e , J t ah , concentrator xn 1943 From th i s shipment, 2 00 
ounces gold, 4l5 ounces s i l v e r , 0,251 pounds lead , and 5,600 pounds zinc were 
recovered (14) 

T 0 p a r a l l e l veins t raverse P_nto d_oiite Frcm one adat a 30-foot wmze 
i s repcxtcd to nave oetn sank on a vein 3 f ee t wide (I7) Accardinf^ to Sam 
Willxoms, Bcxt Mont , tne eas t -vcxn a-veraged about 8 cr 10 inches in a d t h 
and G_.pped sxecply to t.ie eas t toward the Dacoteih The s t r iko of both ve_ns 
xS aboj t the same as those in the Lizz^3 claim Vein mater ia l on ti e dump 
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of the middle of three adits indicates the vein was mainly honcjccjmbed quartz 
containing considerable galena, sphalerite, and pyrite Limonite, cerussite, 
and probably smithsonite also may be present A sample of ore taker from 
one of the dumps by Jesse L Maury is reported to have assayed 23 4 ounces 
silver, 10 1 percent lead, and 6 8 percent zinc (17) 

When visited in 1949, all of tho adita were inaccsssiole 

Corrmcnwealth, Spotted, and Lucky Strike (Au-Ag-Pb) 

The Commonwealth and Spotted claims aro high cn the east slope of the 
ridge between Snow Creek and ̂ ôck Creek, about 1-1/2 miles northeast of 
Ne-hort The Commonwealth adjoins the Silver Belt claim at the east The 
Spotted adjoins the Comncnwealth at the north The unpatented Lucky Strike 
claim IS north of the Spotted claim 

Little historical information could be obtained At one time the Common­
wealth and Spotted veins were developed by the Red Star Mines Co In I935 
the Ccmacnwealth and Lucky Strike veins were prospected (I7) The Common­
wealth and Spotted claims wore purchased at tax sale bj the present owners, 
J J Stewara, Spokane, Wash , and Mrs Victor G LolciL Owners 01 the 
Lucky Str_ko claim are jnknown 

According to Schafer (I7), the Commonwealth vein was developed by two 
adits, the parallel Lucky Strike vein bv one adit No information is avail­
able regarding the development on the Spotted claim Beta veins pre in 
Pinto tuorite They range from a few inches to 2 feet in width, widening 
locally at intersections or splits Die ore mineral is chiefly galena with 
small amotints cf sph''ler-te and silver sulfxdes m a gangue of Cwjrbonates 
and quartz (17) 

No data on production previous to 1921 are available A.pparently 
because of tJie various lessees and differing leases, production records since 
1921 are not available for each claim but have been combined, as follcws 
Production from the Lucky Strike and Spotted claims, 1921 to 154l, ..nclusive, 
is repcsrted to ha\e been I32 tons of o r e , frcm which were recoveied II9 b l 
ounces gold, 9,604 ounces silver, 494 pounds copper, and 2,155 pounds lead 
(l4) Production from the Commonwealth end Spotted claims, I035 to 1940, 
inclusive, is reported to have been I k tons of ore, from which 3'i 5 ounces 
gold, 4,322 ounces silver, ll4 pourds copper, and 2,429 pounds lead were 
recovered (14) 

The mine workings were inaccessible in 1949 

Cumoerland (Ag-Pb-Zn) 

The Cumoerland cla_m adjoins the Equator claim a t the ea s t , i t l i e s a 
short a_stance west of the Moulton claim The claim was locatea in the 
ear ly l88o*s by Duncan McCowon, I c t e r , i t was patented Tho I<eihart Cumber­
land Mining Co (Mrs El_za Booth, Great F a l l s , Ilont ) i s the present owner 
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Development consis ts of a 4C0-foot a d i t , now inaccess ib le . The vein 
occurs i n pirJc gneiss (20). I t probaoly i s the same v s m frcn which some 
s i l v e r - l e a d ore was mined on the Peabody claim, which adjoins the Comber-
land claim a t the north. Some high-grade ore i s repor ted to have been mined 
from the CumDerland claim during McCowan's owner chip. La te r , i t was worked 
a t i n t e rva l s by l e s sees . Nolhing has been dene on the claim in recent years . 

Peabody (Ag-Pb) 

The Peabody claim lies between the Galt_ claim and the Queen of the 
Mountains clam. It was located March 26, 1888, by Henry G. Klenze et al. 
The property new is owned by 0. F. Wadsworth, Jr., c/c Edward Byrnes, Boston, 
mass. 

The Peabody vein is in pink gneiss. It is repcjrxed to be the northward 
extension of a vein on the Cumberland claim, which adjcins at the south. 

Produotion data for years previous to 1922 are not available. Prodoction 
for 1922 to 1940, inclusive, is reported to have been I52 tone of ore, from 
which 1.0 oimce gold, 10,433 ounces silver, and 26,136 pounds lead were 
recovered (14). 

All mine wcjrkmgs are reported to be inaccessible. 

Benton (Ag-Pb-Zn) 

The Benton group of I5 patented claims is at the nead of Sncw Creek about 
I-I/2 to 2 miles east of Neihart. The group is ccnprirsd mainly of claims 
located from I866 to I89O and later acrquired by the Benton Group Mining Co. 
Ton of the claims, Big Snowy, Big Sncwy Fraction, Flora, Spokane, Laura, 
Last Chance, Blue Cloud, Puck, Loo Loo, end Rebellion, c r e owned entirely 
bj the company. The Arizona and Union claims are owned by the Spencer, Mayn, 
and Heitman heirs. Ownership of the other claims is divided; the Benton 
Group Mining Co. has a I9/3O interest in the Sixteen-re-One and the Tom 
Hendricks claims and a I/20 intex-est in the Snowdrift claim. The Spencer, 
Mayn, and Heitman heirs own the remaining interests. C. B. Pcwor, Helena, 
Mont,, Is president of tho Benton Group Mining Co. G. Z. Spencer, White 
Sulphur Springs, Mont., is trustee for the Spencer, Me.;-n, end Hei-tjnan hoirs. 

First operations on the claims were conducted by "lacir owners and oy 
lessees. The principal workings were at the Big Sncwy m_ne, whicn was cwned 
and operated in IS9I by the Montana Mining Co. (9). Considerable develop­
ment was done in 1391 end I892. The ore mined was shipped to tt̂ o Helena 
Samplms Works (lO), Veiiis on the adjoining Blue Clouo. and Spokane claims 
also were developed. The Big Snowy Mining Co. ownea and operated the Big 
Snovry m m ? in I9OO (3). During several following years, gooa ore wao produced 
by several different lessees. By I906 control of most of the claims had been 
acqaared by the Benton Group Mining Co., of wnicn T. C. Power of Helena, Mont., 
was president (23). All mining since I906 has been done by lessees (17). 
Operations were conducted intermittently by Barker Srciaers, D. L. Ledbetter, 
and C. L. Ki.riz, and in more recent years cy the Montcuia Leasins Co., Montana 
Silver liuoen ."-Iinir.g Co., Isxingtcn Mining Co., end :^::lz^tm Silver-Lead 
Mines, Inc. 

4022 - 42 -



S C A L E IN F E E T 

8 0 0 O ZOO 

ADAPTED FROM COMPANY MAPS 

SOO 

PLAN OF BENTON GROUP 8 RIPPLE MINE WORKINGS 

At r 
aeoo 

STOPES ON VriNS 

aooo 

7600 

7600 

7400 X.j^^V>.^^* 

G"' 

7Z00 
'l»777f^: 
B2C STOPE 

SOO L E V E L V ^ 

C9 LEVEL 
^^^MJs 

Mom v t i 
f O t l MO II \ 

£^ \ ^ 

7 0 0 0 

SIOPE NORTH STOPE 

V«in b roneh t i Vain b t o n c h t t 

• ^ ^ ^ 

• LOWER F L O R A -

K I R K 

/ F L O R A A D I T STOPE ' B ' , ^ ^ .STOPE 

Vein b t o n c h t i ^ 

6800 

E l i v o l i o n e l Big Sev in Main AdIt 

ADAPTED FROM COMPANY MAPS 

LONGITUDINAL SECTION A-A ' , FLORA, RIPPLE a TOM HENDRICKS VEINS 

Figures. - Plan and section, Benton group and Ripple mines, Montana d is t r i c t , Cascade County, Mont. 



Records of production for the years prior to I905 arc not available. 
It is reported that up to I898 production frcm the Benton (Big Gncwy) 
mine (fig. 6) had a value cf nore than $400,000 (29) (17). Production of 
the Benton group from I905 to 19^8, inclusive, is reported to have been 
54,713 tons of ore, i-rom which 1,033.47 ounces gold, 640,935 otmces silver, 
9,407 pounds copper, 1,128,753 pounds lead, and 333,357 pounds zinc were 
recovered (l4). 

The Big Snowy veins were developed by four main adits ranging in length 
from about 5OO feet to more than 1,600 feet (fig. 8). Another adit at the 
southern end of the claim was about 6OO feet long. From this adit, a cross­
cut vas driven through tho Sixteen-to-One claim to the vein tha-: traverses 
the Tom Hendricks, tipple, and Flora claims. Several adits also wore 'Iriven 
on the Spokane, Blue Cloud, and Flora claims, where development, includirjg 
raises and winzes, totals several thousand feet.. 

According to Weed (29), the vein developed in the upper Big Snowy adit 
traversed both Pinto diorite and quartzose gneiss. In places the vein 
foUcwsd the contact cf these formations. The vein material waj a bluish, 
decomposed, brecciated gneiss. The walls were soft and highly .-iltered. The 
ore lainerals in the upper adit were confined mainly to a narrow band cr 
streolc consisting of loosely compacted sulfides with native silver, usi'nlly 
only a few inches wide but very rich. In tho lower cr main adit the vein 
was 3 to 6 feet wide but narrowed appreciably in the diorite. In the Icjwer 
adit tho cre occurred mainly in bunches or small lenses (29) (I7). Th-? ore 
was highly siliceous; it contained abundant pyrite, with galena, sphalerite, 
silver sulfides, and scxme gold. Galena and sphalerite increased at depth 
(17). 

The gold content of the ore was higher than that in the ores frcm most 
of the mines in the Neihart district. For this reacon the mine was profitably 
operated from I892 to I696 despite the low prices of silver end lead (29), 

For several years a gravity-type mill was operated at the property. The 
mill wa.g dismantled many years ago. In later years most of the ore was 
milled in the nearby Lexington 150-tcn flotation plant. 

The Lexington Silver-Lead Mines, Inc., mined a part of the Tom Hendricks 
vein through the Big Snowy adit ond treated material from the Big Sncwy dump. 
This company ceased operating in April 1948. The Benton group has been 
inactive since that time. When visited in 1949, most of the old adits were 
caved cr otherwise inaccessible. 

Big Seven (Ag-Pb-Zn) 

The Big Seven mine is in upper Snow Creek Valley about 2 miles northeast 
of Neihart. The mine workings are mainly on the Emmett, Silver Horn, Ked 
Horse, Jennie Whipple, and Lcngviow claims, which are part of a group of 11 
patented and 2 unpatented claims laiown as the Big Seven group. These claims 
are to the west of the Benton Group Mining Co, claims. 
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Most of the claims were located in the early l890's. The Smmett vas 
located January 1, I89I, by the Big Seven Mining Co., which operated the mine 
for several years. It was operated later by D. L. S. Barker and by the 
Montana Silver Queen Mining Co. This company, incorporated in 1935> changed 
its name and combined vith the Lexington Mining Co. in June 1940 (22-19ij-0). 
The Lexington Mining Co. operated the Big Seven mine until July I943 and 
remodeled and enlarged the ICO-tcn bulk flotation mill, formerly constructed 
and operated by the Montana Silver Queen Mining Co., to a 150-T;on selective 
flotation plant. The mine and mill then were leased to the Montana Leasing 
Co. Operaticns under this leasing company continued until December 1, 1946, 
when the Lexington Silver-Lead Mines, Inc., acquired control of the Big Seven 
group of claims and the mill (26). This company, with offices in Spokane, 
Wash., 2nd Washington, D. C , now owns 21 patented and several unpatented 
claims. Both the Big Seven group and the Lexington group are included in 
these holdings (fig. 9). 

Tho Big Seven nine has been developed by four main adits. The three 
upper adits were driven southward along the vein. The Big Seven, or lowest 
adit, was driven as a crosscut for about 8OO feet end then as a drift on 
the vein for about 2,900 feet (fig. 9). A 2C0-foot winze was sunk from this 
drift"at a point about 1,500 feet in from the crosscut. About 7OC feet of 
drif tiiig was done on "ihe l80-f oot winze level. No stoping was done frcm this 
winze level. A block of ore about 3OO feet long, however, was mined to a 
depth of about 50 feet below the Big Seven adit level in one of the ore shoots 
to tho north of the 200-foot winzo. Total development, including many sub-
levels between the Glover and the Big Seven adits, aggregates many thoussinds 
of feot. 

According to Wc-ed (29), the vein followed a well-defined fissure traver­
sing both gneiss and Pinto diorite. it penetrated the Neihart quartzite, 
which covers tiie gneiss and dicrite on the southern claims. In this locality 
the vein is about 7 feet wide. It strikes N. 20° E, and is ncerlj- vertical. 
The vein filling is quartz or quartzite partly impregnated witii ore minerals. 
It often contains considerable amounts of molybdenite. Some of the oxidized 
ore was very rich but averaged 20 to 50 ounces silver end $5 to $10 in gold 
a ton. 

North of the quartzite tho vein strikes about N. 30° to 40°E. ind dips 
about 75° KW. It averages about 5 to 6 feet in width in the gneiss. In 
the Pinto diorite it ror^es from 3 inches to 2-1/2 feet in width. Vein 
filling consists mainly of altered silicified gneiss or diorite in wMch the 
ore minerals occur in bands or lenses. Sometimes two bands or pay steaks 
were present, usually along the walls to which they generally were frozen. 
These bands ranged from narrow streaks to 2 feet in width (29). According 
to Charles Fcrs, Neihart, Mcnt., bands to 3 feet in width containing ruby 
silver were mine-d in the stopes above the I9 and 21 intermediate drifts. 
The full width of the vein in these stopes was about 12 feet; the hanging 
wall was fractured and very loose. 

The ĉre mined before I897 contained much silver and gold. The ore niPxed 
in August 1897 is reported to have contained 100 to 5OO ounces silver and 
$50 in gold a ton. At that time two to three carloads of ore containing 
about 500 ounces silver a ton were obtained frcm development (29). 
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Records of production for the years previous to 1902 are not ava i lab le . 
Production from 1902 t o 1943, inc lus ive , i s reported to have been 143,274 
tons of ore, from which 17,538.86 ounces gold, 2,306,353 ounces s i l v e r , 
63,022 pounds copper, and 523,369 pounds lead were recovered (14) . 

The ore minerals in the upper pa r t s of the mine were mainly s i l v e r 
su l f ides . Lead and zinc minerals were present in small amomits only. I n 
the lower l e v e l s , the ore ocintained several percent of both lead and z inc . 
The Sulfide minerals were chief ly p y r i t e , galena, s p h a l e r i t e , p r o u s t i t e , 
and pe rce i t e . Polybasi te probably was present . Small amounts of t e t r ahedr i t e 
(or f r e i b e r g i t e ) , chalcopyri to , molybdenite, and arsenopyri te were obserbed 
microscopically ( I 7 ) , 

Two ore shoots , each about 60d f ee t long, were developed on the Big 
Seven ad i t l e v e l ; they were prospected from a l80-foot winze from t h i s a d i t 
l eve l for a length of over 7OO f e e t . Long a d i t s d r iven .a t lower e levat ions 
frcm other proper t ies would develop the veins below the present workings. 

When v i s i t e d i n August 1949, a l l of the upper a d i t s were caved ar 
otherwise inaccess ib le , Sncw d r i f t s covered the Big Seven a d i t p o r t a l . I t 
was reported l a t e r t ha t th i s a d i t had been reopened end drained during the 
f a l l of 19^9 and had been repai red near ly to the winze. 

Lexington (Ag-?b) 

The Lexington group of five patented claims la northwest of the Big 
Seven group. The Lexington,.-Union, and Motintain View claims were located 
in August 1891 by the Lexington Consolidated Mining Co. The Pennsylvania 
and Vesuvius claims were located by Daniel Lenny, et al, in I89I and I892; 
they were acquired later by the Lexington Consolidated Mining Co. This 
company did not operate, but leased to various lessees. In I9O5 the claims 
were reported to be owned by Allan Pierse and W. H. Harrison (23). Control 
was obtained later by a resident of Choteau, Mont,, who deeded it to the 
Protostant Hospital in Great Falls, Mont, Subsfequently, the claims were-
owned by the Montana Silver Queen Mining Co., then by the Lexington Mining Co., 
and then by the Lexington Silver Lead Mines, Inc., the present owners. 

Principal mine workings are on the Lexington claim, where the Lexington 
vein has been developed mainly by three adits ranging from about 36O feet to 
nearly 1,000 feet in length. The strike of the vein is about N. 20° E.; its 
dip is about 80 NW. (fig. 9). 

According to en unpublished Bureau of Mines report, the vein is about 
3 feet wide. The vein occurs in Pinto diorite and gneiss; it extends south­
ward under the Neihart quartzite, which overlies the southern end of the 
Lexington, claim. 

No production records, are available. It is reported, however, that a 
considerable tonnage of silver-load ore was mined. The workings were re­
ported inaccessible in 19^9-
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Ripple (Ag-Pb-Zn) 

The Ripple mine is in upper Snow Croek Valley about .2 miles norliheast of 
Neihart. It is between the Flora end. the Tom Hendricks claims, which are 
owned by the Benton Group Mining Co., et al. 

• The Ripple claim was located in. May I683 by Andrew J. Briggs. It was 
operated by the Ripple Mining Co. in I905 and I906, when 200 to 3OO tone of 
high-grade ore was mined monthly (23). An adit crosscut had cut the vein 
about 200 feot below the upper workings before I9IO (25). The mine was owned 
and operated by Barker Brothers during I9II-I2 (26). Later, an operating 
company was formed. Dave Barker's half interest was purchased by Robert A, 
Na-aian, Great Falls, Mcnt.' The. remaining interests aro owned by Miatthew H, 
fircwn, Tfilliam Brown, and Charles Brown, all of Great Falls, Mont., and 
Mrs. Hall, Spokane, Wash, 

Various lessees have operated the property. Those included C. L. iCirk, 
the Montana Leasing Co., the Lexington Mining Co., and the Lexington Silver-
Lead Mines, Inc. Operations on t h e Ripple claim were nearly continuous from 
1906 to 1924. The mine was idle from I925 to I939. In 1939 C. L. Kirk 
conducted a small operation. The property was idle again in 1941 and 1942. ' 
In 1943 several thousand tons cxf dump material were milled by the Montana 
Leasing Co. (22-1943).. Later' operations by the Lexington Mining Co, and the 
Lexington Silver-Lead Mines, Inc., continued until April 19^8, when all . 
mining and milling at the nearby Lexington 150-ton selective flotation plant 
ceased, !•.o work has been done cn the property during tho past year. 

No production records previous to I906 are available. Production from 
1906 to 19^5, inclusive, is reported to have been 25,634 tons of ore, which 
yielded 1,144.54 ounces gold, 523,857 ounces silver, 3,805 pounds copper, 
749,937 pounds lead, and 7,235 pounds zinc (14). Production during 1946 and 
up to April 7, 1947, amounted to 974.22 tons of ore snd concentrates, which, 
according to smelter settlement data provided by R, A, Nathan, had a gross 
value of $105,815.68. 

The nine has been developed by four main adits and by two short adits 
on tho north end of the claim (fig. 8). One. of the short adits was driven 
southward into the Ripple claim fi-om tho Flora by C. L. Eirk in 1939-40. A 
short ore shoot was developed and mined. The other adits developed the ore 
shoot, which extends downward to the south under the Neihart quartzite. 
Thi'oe cf tho adits were extended into the Tom Hendricks claim end served to 
develop the vein cai that claim. 

The vein, traversing Pinto diorite and quartzose gneiss, strikes about 
N. 20° E. and dips steeply to the northwest. It averages 2 to 4 feet in 
width over most of tlie length of the claim. The vein material is mainly 
crushed, altered gneiss ar diorite and quartz. The sulfide minerals consist 
mainly of galena, sphalerite, and pyrite with a small amount of chalcopyrite 
vith which silver sulfides ore intimately associated. These mineralc 
occurred both as bonds and as disseminationc in the vein material. During 
the earlier operations, only the richer parts of the vein vrere mined. How­
ever, much of the ore mined was sorted out and discarded to avoid excessive 
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penalties for the contained zinc. Some of the dump ma1:erial and gob filling 
was milled in later years. Much gob material still remains in the old 
stopes. 

Several ore shoots wore developed from the lower, or Flora, adit, 
especiiaily at splits or branchings of the main vein. No ore has been mined 
below this adit level. Deep development of the Flora-Ripple-Ton Hendricks 
vein and its southward continuity laider the quartzite could be accomplished 
by driving a low-level adit frcm the south side of Neihart Baldy Mountain. . 

When visited in 1949, the upper adits were closed by' caving. The Flora 
adit was closed at the portal by snow and ice. 

Torn Hendricks (Ag-Pb-Zn) 

The Tom Hendricks claim is one of the Benton group. It is south a£ the 
other Benton group claims and in the saddle between Neihart Baldy and Long 
Baldy Mountains. It is about 1-3/4 miles northeast of the town of Neihart,' 

Tho claim was located January 1, 1886, by J. T. Amington, et al. A 
19/30 Interest in the claim was acquired later by the Benton Group Mining 
Co,; tho remaining II/30 interest is owned by Spencer, Mayn, and. Heitman 
heirs. White Sulphur Springs, Mont, (see Benton group). 

Little can be learned of its early history. It has.,been mined."by..P..L. 
Ledbetter, J. J. Stewart, the Lexington Mining Co., the Montana-Leasing Co., 
and, after December 1, 1946, by the Lexington Si Ivor-Load Mines, Inc. 
(22-1946), This latter company operated the mine for James A, Allen and 
P. C, Keanc, who leased it frcm the owners in February 19^5. Operations by 
this company terminated April 23, 1948, 

Production records for the Tom Hendricks mine 'are. not available. Because 
of tho nany leasing operations on the Benton group of claims, production from 
the Tom Hendricks mine has not been segregated. It is Jniown, however, that 
a large part of the production from the Benton group between 1944 and 1948 
was made froa the Ton Hendricks claim. G. K. Spencer has estimated tho net 
value cf care and concentratea shipped diaring those years at about $243,000. 
Ledbetter is reported to have produced a considerable amount of ricdi ore 
during the time.he operated the mine. J. J. Ste-wart Is reported to have 
produced about $60,000 worth of ore (17). 

The Ton Hendricks main vein haa been developed by three main adit drifts, 
all of them driven from other properties (fig. 8), The upper drift was 
driven a short distance on the vein from a crosscut driven eastward frcn 
the Big Snowy adit, A winzo was sunk on the vein from this level. This 
winzo connected wl1:h the Lower Ripple adit drift, which was extended into 
the Tom Hendricks claim for several hundred feet. Later, the adit drift 
from the Flora claim was extended south through the Ripple claim, the 
fractional Sixteen-to-One claim, and into tho Tom Hendricks claim for about 
1,000 feet. Numerous raises connect the lower adit with the upper workings. 
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The main vein and several other veins on which some developnent was 
done t raverse l ight -colored gneiss and Pinto d i o r i t e on the Tom ^ n d r i c l s 
claim. These formations are overlain by the Ne iha r t ' qua r t z i t e , which dips 
18° to 30° toward the south. In places the veins extend for short dis tance 
Into the q u a r t z i t e . Some sbccaidarily enriched ore has been mined from some 
of- these veins in the q u a r t z i t e , which, however, soon become narrow and 
•unproductive. The main ore shoot on the main, vein terminates a t the contact 
of the quar tz i t e capping; i t has been developed on a l l levels above the 
lowest, or F lora , a d i t l e v e l , where i t was d r i f t ed on for se-veral hundred 
f e e t . Another vein., apparen-tly a branch of the main vein, a lso was developed 
near the north end l ine of the' Tom Hendricks claim. 

The main vein s t r i k e s about N. 20° E . Above the Lower Ripple a d i t l e v e l 
i t dips 75° to 35° NW; below t h a t l eve l i t is near ly v e r t i c a l . •"According~td 
information obtained, from old maps, the vein averaged 3..to 4-1/2 fee t In 
width. The grade of the ore ranged fron 4 ounces to as much as 190 ounces of 
sll-ver a ton.- Lead content ranged from 1.6 to more than 4 percent . Zinc 
content in the upper levels general ly was low but Increased a t depth. 

Uhe l a s t company operat ing the mine a t cne time considered dr iv ing a 
2,000-foot crosscut from the main haulage ad i t an the Big Se-ven mine in order 
to at-taln an add i t iona l dep-th of 155 feet on the main Tom Hendricks ve in . 

Comucopi;?. (Ac-Fb-Zn-Au) 

The Comucopia claim i s one of a group of ^ patented claims on the 
nor theast slope of Long Baldy Mountain near the headwaters of the e a s t fork 
of Snow Creek, about 3 miles southeast of Neihar t . One of the claims, the 
Ontario, was located In August 1685; the others were located by the Comucopia 
Mining Co. i n I 8 9 I . 

De-velopment cons is t s mainly of three a d i t d r i f t s and a 300-foot, 2-
compartment shaft with levels a t 150 and 300 f e e t . Most of t h i s development 
was done in I89I and 1892 (9) (10) , The mine was operated by the Comucopia 
Mining Co. for severa l years,, but only a few carloads of ore -was shipped (17) . 
In l a t e r years the mine was operated In te rmi t ten t ly by l e s s e e s . The l a s t 
work -was done by Charles Mackey, who advanced one of the ad i t d r i f t s se-veral 
hundred fee t toward the s h a f t . Present ownership is-divided; H. L, Maury 
and five sons of Senator Janes E . Murray hold a three-fourths I n t e r e s t ; 
A. G. Shone, Butte , Mont., one-eighth; and J . J . Stewart, Spokane, Wash., 
one-eighth. No production records are a v a i l a b l e . 

The "Tein, as exposed a t the por t a l of one cf the a d i t s , i s composed of abou1 
12 Inches cf rus ty quartz with about 2 fee t of a l t e r e d , bonded Plnto d i c r i t e on 
each s i d e . I t s t r i k e s N. 13° E. and dips 78° W. Material on the dump 
indicates the vein t r ave r ses gneiss as well as Plnto d i o r i t e . Elsewhere the 
vein is reported t o have contained a narrow strlng^'r of sulf ide minerals 
1 to 6 inches in width.- The dun? mater ia l shows the presence of oxides and 
carbonates as wel l as galena, s p h a l e r i t e , p y r i t e , and s n a i l amounts of 
cha lcopyr i te . 
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A Bureau of Mines sample selected from a small p i l e of sor ted ore found 
on -the dump of the a d i t extended by Mackey assayed 1.46 ounces gold, 53 •5 
ounces s i l v e r , 5*7 percent lead, 13.8 percent z inc , 0 . l4 percent copper, 
0,10 percent antimony, and 0.10 percent cadmium. 

According to Charles Fors , Neihar t , Mont., very l i t t l e ore -was mined, 
as i t contained too much zinc to permit i t s prof i table mining and shipment 
a t tha t t ime. 

When v i s i t ed in 19^9, the shaft had collapsed and the shaf t house had 
fa l len Into the r e su l t i ng depression. The Mackey ad i t was inaccess ib le owing 
to caving a t the p o r t a l . 

Black Diamond fAg-Pb-Zn) 

The Black Diamond group of f ive patented claims In on the r idge be-tween 
the upper forks of Snow Creek about 2 miles, up Snow Creek from i t s Junction 
with Carpenter Creek. 

The b ienn ia l report of the Mbntana Inspector of Mines fo r I909-IO (25) 
•s ta tes tha t 1,100 fee t of a d i t s had been driven and severa l veins containing 
concentrat ing ore had been i n t e r s e c t e d . At tha t time the property was owned 
and operated by tlie Black Diamond Mining Co. A 50-ton gravity^type mi l l was 
constructed in 1909-IO and operated for 2 or 3 years . The group now is owned 
by Ralph G. Parker, Great F a l l s , Mcjnt. No production data..are ava i lab le * 

}&ter ia l in the dumps near the old mi l l Indicates t h a t the a d i t penetrated 
gneiss and Plnto d i o r i t e . The dump a t a caved shaft on the ridge above the 
a d i t Is composed of coarse-grained porphyry. 

A Bureau of Mines sample of sulf ide ore found In the ore b in a t the old 
mi l l assayed 0.15 oimce gold, 22.7 ounces s i l v e r , 5*^ percent lead , l e s s 
than 0,05 percent z inc , 0 ,1 percent antimony, and 0.05 percent cadmixim. 

When v i s i t e d In 19'*-9> the main a d i t -was closed by a ca-ve a t the p o r t a l ; 
other workings a l so -were Inaccess ib le . 

Lexington Nc. 2 (Au-PeSg) 

The Lexington No. 2 claim, unsurveyed, adjoins the Black Diamond group 
a t the northwest . I t i s about I-1/2 miles up Snow Creek from i t s Junction 
with Carpenter Creeki The claim -was located by the Lexington Mining Co. 

A vein in a l t e r e d gray gneiss -was cut by on ad i t about 20 fee t in from 
I t s po r t a l and d r i f t ed on for a short distance to the south . These workings 
now are Inaccessible owing to caving a t the ad i t p o r t a l . The dump contains 
large fragments of iron pyr i te with a small amount of qua r t z . The iron 
pyr i te i s coarsely crys"talllnc and i s reported to contain a l i t t l e gold . Some 
arsenopyri te may be present . V i r tua l ly no oxidation was n o t i c e a b l e . The 
property is referred to l oca l ly as the "Iron" mine. 
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I .X.L. - Eureka (Au-Ag-Pb) 

The I .X.L. and Eureka claims are on the north slope of the main ridge 
be-tween Rock Creek and Snow Creek, about 2 miles nor theast of Neihar t . The • 
claims were located in the l880 's and were worked extensively before 1397 
by di f ferent owners and l e s s e e s . About I905 or 1906 a lO-stomp mi l l and 
cyanide plant were constructed, on. Snow Creek about 1 mile up fron i t s Junction 
with Carpenter Creok. This plant was operated for a short t i n e only . Later 
operaticns were conducted in te rmi t t en t ly by l e s s e e s . The property now i s 
owned by LeeM. Ford, e t a l , Sun River, Mont. 

No data on production previous to 1906 are a-Tailable. Production from 
1906 to 1932, inc lus ive , i s reported to have been 1,188 tons of o re , from 
which were recovered 297,22 ounces gold, 11,112 oiinces S i l v e r , and 2.807 poUnds 
lead (l4) , According to Alex Hiarrison, Great P a l l s , Mont., only one small" 
bar of s i l v e r bul l ion was produced when the cyanide plant was operated* .-. 

According to Weed (29) , the ore occurred in disseminated deposi ts in 
fractured Snow Creek porphyry. Development was by a 250-foof shaft with two 
l e v e l s , several a d i t s , and numerous surface p i t s and t renches . The ore 
minerals were mainly sooty s i l v e r sul f ides with manganese oxides and some 
nat ive s i l v e r . Scr:e ore contained a considerable amount of gold. According 
to Weed, the ore did not extend deeper than 90, feet below the su r face . 

Al l nf the old workings were inaccessible when v i s i t ed in 1949. 

Mountain Chief fPb-Zn-A;r) 

The Mountain Chief nine i s on the nor th slope and a t the top of the main 
ridge south of Carpen"tcr Creek, about three-four ths mile nor theas t of the 
S ta r group of c la ims, 

Tlie claim was located August 3 , iSS l . I t was purchased from the 
o r ig ina l owners in 1884 b;.'- the Hudson Mining Co. for $l8,000 (29) . Develop­
ment was begun immediately. The f i r s t ores mined were very high-grade; 
According to Weed (29), over $10,000 worth of ore was extracted during the 
sinking cf the f i r s t 20 feet of the south shaft near the top of the r i d g e . 
A concentrator and a srsall suxjlter were constructed. ThO r i c h ore did not 
continue to depth. The lower-grade ore was not concentrated or smelted-
successful ly . When the ore above the upper a d i t s wa.g ..depleted in I890, a l l 
operations ceased. In IB93 the property was owned and opera-ted 'by S'diripsori' 
Bros . , who l a t e r abandoned i t ( I 8 ) . In 1939 i t was purchased for taxes by 
J . C . Barker and Duane Hervig. I t now i s owned by-Mrs. Eula l ie B. Toole -and 
Duane Hervig, Great F a l l s , Mont. No production data are a v a i l a b l e . 

• Developnent cons i s t s of four sha f t s , the deepest being 310 feet., -and 
-three or more a d i t s (I6) . Accordin.:| t o Weed (29) , the upper d r i f t ad i t was 
700 feet long. I t cut m s s c s of fe ldspar gneiss included In the Plnto d i o r i t e . 
In places -the vein follows the ccntvict of these rocks with d i o r i t o on the 
hnnginG wall and gneiss on the footwal l . About 500 feet in from the poi ' tal 
the vein crosscjs a porphyry d ike . Tiie vein ranges in width from 30 to 4o 
inches, A crosscut driven into the footwall from t h i s a d i t cuts -fcwo ve ins , 
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one at 33 feet and the other at 43 feet. The first vein, about 3 feet wide, 
was barren where cut. The second -vein, about 2 feet wide, contained a band 
of good cre minerals. •3"-

A second a d i t , ' a b o u t 900 fee t above Carpenter Creek", i s about 1,000 feet 
long. The vein exposed in t h i s ad i t i s but a foct c r so wide where i t 
t raverses Pinto d i o r i t e for several hundred f e e t . About 600 fee t in from the 
por ta l the vein widens' to about 7 f e e t . I t eont i ins an ore shoot t h a t was 
stoped to the upper a d i t and -to the surface (29) . At the sturface -this "vein 
is about 2-1/2 feet wide; i t s t r i k e s N. 4"̂  W. and dips about 8-0° to 85° SW. 

A lower a d i t , nearljy 1,700 feet long, was driven southwahi from"the north 
end of the "38" claim, which adjoins the Mountain Chief a t the nor thwest . At 
that time the "83" claim a lso was owned by -the Hudson Mining Co. No important 
ore bodies were encountered by t h i s a d i t , although a vein containing low-grade ; 
ore -was in tersected near the face (17) • According to W. 3 . Ca r ro l l , Great 
F a l l s , Mont., the ad i t was drivon a t a s l i g h t angle with the Mountain View j 
ve in . When operations were suspended in I890, -the m i n -vein had not been I 
reached. Material on the "83" dump indicates the a d i t penetrated Pinto i 
d i c r i t e , quartz porphyry, hornblende gneiss> and red ond gray gne i s s . Quartz j 
vein mater ia l containing j j i lena, s p h a l e r i t e , p y r i t e , and chalcopyrite -was j 
found in the dunp. 

I 

i 
Ihe dumps a t the upper a d i t s ccn-tain several" hundred tons of oxidized j 

o re , consis t ing aa ln ly of' spongy masses of c e r u s s i t e , smi thscni te , mang'inese' ! 
oxides, l imonite , hemati te , and quar tz , with stoill amounts of galena, ! 
spha le r i t e , and pyr i te . I 

Indicat ions arc tha t most of the ore mined above" the middle ad i t -was j 
highly oxidized and leached. No ore was mined below the middle a d i t . None ! 
of the mine worl-jLngs -wero accessible when v i s i t e d in 1949. | 

• I 

Eighty Sight r"08")fAg-Fb-Zn-Cu) . - I 
i 

The Eighty Eight group of five patented claims extends to both s ides of ! 
Carpen-ber Creek about 1 mils up from i t s Junction with Belt Creek. The "88" 
:ind the Fraction claiziis adjcjin tlie Mountain Chief claim a t the n o r t h . | 

Most of the c la lns were located by the Hudson Mining Co. in the l380*s. 
L i t t l e work has been done since the Hudson Mining. Cc. ceased operations in 
1890. Though sorje ore i s known to have been mined'fron the "38" claim, no 
production records aro a v a i l a b l e . Tho grcmp now i s owned by -the Combination 1 
Gold Mining Co., c/o W. B. Car ro l l , Great F a l l s , Mcnt. 

Two southward-trending ad i t s have been driven on the "88" claim. The 
lower ad i t i s reported to be about 1,700 fee t long. As indicated by the. dump 
mater ia l , t h i s ad i t penetrated several v a r i e t i e s of gne iss , porpyry, and 
d i o r i t o . A sna i l amcimt of i n t e r i a l on the dump contains galena, s p h a l e r i t e , 
p y r i t e , c e rus s i t e , an l iron oxides in q-'.iartz and a n k e r i t e . • According t c 
W. B. Car ro l l , t h i s a d i t -was driven to clevelo? the Mountain Chief vein a t 
depth but was driven near ly p a r c l l e l to c r a t a s l i g h t angle with tha t ve in . 
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The upper ad i t i s about 400 fee t higher in a l t i t u d e and about 1,000 fee t 
• south of the Icjwer a d i t . The dump mater ia l a t the upper a d i t i s mainly 
an a l t e r e d l igh t -co lo red porphyry. No ore minerals were in evidence. 

A Bureau of Mines sample of ore found on the lower a d i t dump assayed 
0,015 cjunce gold, 0.2 aanoe s i l v e r , I7 .0 percent lead , 22.3 percent z inc , 
and 3.4 percent copper. 

The ad i t s were Inaccessible in 19^9• 

New Al i c i a and Hew Rodwell (Ag-Pb-Zn-Cu) 

The New Al ic ia end New Rodwell claims axe about one-fc:urth mile nor th 
of -the open p i t of the S i lver Dyke mine. They are a t a h i ^ a l t i t u d e cm the 
nor th slope of the divide between Squaw Creek and Eoaver Creek. The claims 
were loca ted by a Mr. Ccaabs in 1923 l^ut l a t e r were abandoned. Paul Ydo-vio 
of Neihar t , Mcnt., purchased the claims from Cascade Cc^unty in 1941. 

The New Al ic ia claim has besn explored by numerous -trenches and open 
cuts and an ad i t d r i f t about 15O fee t long . The vein followed by the a d i t 
t raverses a l t e r ed , s i l i c i f i e d quartz porphyry. According t o Vdovic, the vein 
i s oanposed mainly of quartz* I t averages 2 t o 6 Inches in width, widening 
in places to 24 inches . I t contains galena, spha le r i t e , p y r i t e , chalcopyr i te , 
and -Uieir oxidized products . No information i s avai lable regarding the 
development cn the New Rodwell claim. No ore has been shipped. 

A Bureau of Mines sample taken frjm a p i l e of sor ted ore on -the New 
Al ic ia a d i t dump assayed 1 J . ounces s i l v e r , 0.01 ounce gold, 3*6 percent l ead , 
5.2 p e r c a i t z inc , and 7.5 percent copper. 

The a d i t was caved a t the por-tal when v i s i t e d In 19^9»-

Hatchet (Pb-Zn-Ag) 

The Hatchet claim i s abcjut l - l / 4 miles up Carpenter Creek and about 
one-fourth mile east of the "88" claim. I t was located In the l880»s and 
worked inteimit ten-t ly for several yea r s . Since then i t has been i d l e . I t 
i s one of three claims now owned by the Si lver Horn Mining Co., c/o J , P . 
Healey, Be l t , Mont. 

According t o Healey, the vein was developed by an a d i t d r i f t 3OO to 350 
feet long . The i i^p ma te r i a l canals t s of P in to d i o r i t e , gray g i e i s s , 
feldspar porphyry, and quartz pozphyry. The vein i s narrow and I r r egu l a r l y 
mineral ized. Scsae ore -was develcjped, but i t contained too much zinc a t t he 
time t o -warrant shipment t o a smel ter . 

When v i s i t e d In 1949, the a d i t -was caved a t the p o r t a l . 

Hegaier (Ag-Pb-Zh-Cu) 

The Hegener grcjup of 10 patented claims l a on Mackay Creek about one-
hal f t o three-four ths mile above i t s Junction with Carpenter Creek, 
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The claims were located in the oar ly mining days. They were consolidated 
l a t e r into one group by Joseph Hegener. Most of the developnent during the 
ea r ly years was done on f-our of the claims; the Vi l ipa , o r i g i n a l l y the 
P h i l l l p p i , Gold Rock, Copper Queen, and Baker, Present owners are John 
Hegener and Iferio Hegener, Great P a l l s , Mont. 

Hie Vilipa claim was developed in 1897 "by s. 100-f cot a d i t (29) , A 115-
foot shaft was sunk on the vein in 19C2. A d r i f t a t the bottom of the shaft 
followed the vein southward for 300 f e s t . The a d i t was extended t o a length 
of about 400 fee t (17) . The vein followe-1 the contact alone ^ hanging wal l 
of dark-gray mi.caceous s ch i s t and a fco-twall of .?.ltered porphyry (2,9). The 
ore contains galena, s p h a l e r i t e , p y r i t e , and s i l ve r su l f ides . Poly'basite 
was -observed in "the ore (17) . A shipment of 11 tons cf ore to the Paget 
Si-imd Re-duction Cc. in August 1901 contained 0.15 ounce gold a ton , 259-8 
ounces s l ive r .a ton , and 2.7 .percent l ead . Another •shipnont of about 12 
t ens , sent to the same smelter in February 1902, assayed 0,12 --unce gold, 
l l 4 . 1 ounces s i l v e r , and 1.0 percent lead . A Bureau cf Mines sample selected 
from cre found cn the Vil ipa dump assayed 0.06 ounctj gold, 111.2 ounces 
si."'.'ver, 0.2 percent copper, 0.6 percent lead, and 2.3 percent z i n c . 

The Gold Rock vein s t r i k e s no r th . I t was developed by a 100-foct shaft 
with a nor-th d r i f t about 50 feet long and a 265-foot a d i t d r i f t . The vein 
i s reported to be wide and contains a h.-;.gh-grQdc s t r inge r of s u l f i d e s . Sorted 
arc mined from -this s t r i n g e r averaged 100 ounces s i lvo r a t e n , 8 percent 
corper, and 6 to 7 percent lead . The pr inc ipa l ore minerjils are galena, 
chalcopyri te , sph?-lei-ite, and tctral iedri- te. Native s i l v e r , ruby s i l v e r , end 
nat ive copper wero pi-esent (17) • A shipment cf 83 sacks of ore sent to the 
Un'itcd Smelting & Refining Co. sael-ter .at Great Fa l l s in October I896 assayed 
92.9 ounces s i l v e r a t o n . No other rietals were paid fo r . Another shiprent 
of abotit 7-1/2 tons sent t o the American Si-sltlng & Refining Co. sme.lter a t 
Great Fa l l s in July 1599 assayed 44.9 ounces sll-ver a t on . A se lec ted 
sat.-iple of ore from t small vein p a r a l l e l to and 26 fee t d i s t a n t fron the 
EEin Geld Bock -vein i s reported by John Herjener to have assayed 1.10 ounces 
gold -md 710.25 ounces s i l v e r . Throe small lo t s of sorted ore fror.: the 
Gold. Rock vein were shipped by leases to the Waslioe Sampler a t Butte In 
Octcbcr 1922; they assayed 0 .1 oimce sold .and Q 4 . 4 ounces s i l v e r , O.O3 ounce 
gold and 46.3 ounces s i l v e r , end 0.04 o-unce gold and 61.0 ounces silV':jr. 

The Copper Queen vein s t r i k e s no r th . I t -was dc-velcped by two a d i t s -
3. 165-foot d r i f t a d i t and a 100-feot crosscut a d i t . The p r inc ipa l cre minerals 
are s imilar to those in the Gold Rock vein (17) • 

The Baker -vein was developed by a 75-foot crosscut a d i t , which cuts a 
wide, low-grade, mineralized zone ccntalnlng some-chalcopyrite. 

Accordin(7 to John Hegener, the oro produced froa the claims had a value 
of $25,000 to '$30 ,000. 

The -veins oh the cLaims t raverse various gneisses , Pinto d i o r i t e , and 
SnC'W Creek quartz porphyry, a l l crossed by a network of dikes mainly of 
quartz porph^Ty and ^rr.ni-tc porphyry. The rock fonrations in the immediate 
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area are brecciated s imi la r tn the breccia t ion a t the S i lve r Dyke mine (17) • 
In places tho breccia ted porphyries contain masses and small s t r ingers of 
sulf ide n inera ls t h a t have been secondarily enriched. One such area on the 
eas t side of the Gold Rock claim, near i t s northern end, has been prospected 
by many shallow p i t s , t r enches , and short a d i t s . Other brecciated areas 
containing disseminated sulf ide minerals occur along or near the l a rger veins 
on the other claims. They have been prospected to shallow depths. 

When visited. In 19^+9, a l l mine openings vere Inaccessible . 

Double X f "XX") fAg-Pb-Zn) 

The Double,X claim i s on the upper fork of Mackay Creek about t h r ee -
fourths mile upstream from i t s Junction with Carpenter Creek. I t now is 
included in the S i l ve r Dyke group of c laims, H. L. Maury and A. G. Shone 
of Butte, Mont,, are the p r inc ipa l owners. 

The claim was located in the ea r ly l 8 8 0 ' s . Li t t le -could bo learned of 
i t s h i s to ry or production. The Ins t work -was dcno by lessees about 193^. 

According to Schafer (17) , the -vein follows a woll-defined f rac ture along 
a porphyry--gneiss con tac t . According to John Hegener, Great P a l l s , Mont., 
i t was de-veloped by an ad i t 300 to 500 feet long and by numerous p i t s and 
shallow s l ia f t s . Mater ia l on the a d i t dump indicates that the ad i t penetrated 
l igh t -co lored a l t e r ed porphyry, gray gneiss , and 'b.asic d ikes . Pieces of 
vein quartz found on the dump contain massi"ve galena, liijht-yellow s p h a l e r i t e , 
p y r i t e , chalcopyr i te , and b r i t t l e s i l v e r s u l f i d e s . Weed reports t ha t the 
r i c h ores of Upper Mackay Creek were found mainly in rhyol i te porphyry; they 
were the r e s u l t of secondary enrichment (29) • 

The Double X a d i t -was closed by a cave a short distance fron i t s po r t a l 
when v i s i t e d in 1949, 

Dai-Tn and Fes te r (Pb-Zn) 

The Da-wn and Fos ter claims are on the upper -west fork of Jfeckay Creek 
about 1 mile west of the S i lve r Dyke mine. 

The claims wore located In January I690 and January I89I by Henry B. 
Mackay. By I897 the vein had been de-veloped by se-veral hundred fee t of a d i t 
d r i f t s (29) . Since t h a t time no work has been done. The claims now are 
owned by Adaline A. Kenkel, Great F a l l s , M^nt. 

According to Weed, the ore developed was low-grade and contained much 
zinc (29) . A specimen of near ly pu.re galena from the claim contained only 
0.15 ounce s i l v e r a t o n . The vein i s a well-defined qua r t z - f i l l ed f i s su re 
t ha t follows a porphyry-gneiss contac t . 

The workinGS were reported to be inaccessible in 19'*-9. 
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Cowboy (Pb-Zn-Ag) 

The Cowboy claim is about one-half mile up Lucy. Creek from i t s Junction 
with Carpenter Creek. I t is about 2 - l /2 iniles north of Neihar t . 

The claim ^ s located in the 1860'3, but l i t t l e could be learned of i t s 
ea r ly h i s t o r y . According to Sidney Goodman, Armlngton, Mont., the present 
owner, two cars of oro -were shipped in I896. After that t ime, the property 
was inactive u n t i l 19^6, when i t was leased by Cecil Hoops,' e t a l , Neihar t , 
Mont. Hoops reopened the main a d i t and attempted to pump out an incl ined 
winze tha t had been sunk on the vein about 50 fee t in from the a d i t p o r t a l . 
A heavy flow of water was encountered. Another ad i t about 25 fee t lower in 
a l t i t u d e then was s t a r t ed to drain the winze. In June I949 t h i s ad i t had 
been ad-vanced about 75 f e e t . 

The -vein followed by the main ad i t i s in Plnto d i o r i t e . I t ranges from 
1 to 3 fee t in width, s t r i k e s N, 62° E . , and is nearly v e r t i c a l . The -vein, 
composed mainly of quar tz , c a l c i t e , and anke r i t e , contains bunches and 
disseminations of galena, s p h a l e r i t e , and p y r i t e , with small amounts of s i l v e r 
s u l f i d e s . According t o Hoops, the winze was sunk on an ore shoot, about 75 
fee t long, which raked s teeply to the southwest. 

No ore has been shipped since work began in 19*^6. About 25 tons of 
sorted ore i s S'toi'ed on -the dumps and in an ore bin near the main-adi t . A 
Bureau of Mines sample of t h i s ore assayed 4 .7 percent l ead , 0,8 percent z inc , 
0.4 ounce s i l v e r , 0.3 percent copper, a t race gold, and l e s s than 0.01 per­
cent -tungsten. 

When v i s i t ed in 19^9, both a d i t s were o-pen and in good condi t ion . The 
winze was f i l l e d with water to. the ad i t l e v e l . 

S i l ve r Dyke (Ag-Pb-Cu) 

The Si lver Dyke mine ( f i g . 10) i s near the top of a high ridge lying 
northwest of the forks of.Carpenter Creek; i t i s about 3-1/2 miles up 
Carpenter Creek fron i t s Junction with Belt Creek. The dejaosit was discovered 
during the ea r ly days of mining but vas not de-velo?ed u n t i l I 9 2 I . During 
1922 and 1923, a 500-ton concentrating m i l l was constructed by S t eams and 
Rogers. Control of the property then was acquired by the American Zinc, 
Lead, and Smelting Co. This company began operating In February 1923, In 
1926 the mi l l capacity was increased to 950 t o n s . Operations continued u n t i l 
Apr i l 1929, when the blocked out ore was depleted. A small production was 
made l a t e r by l e a s e r s . The property now i s owned by H. L, Maury and A, G. 
Shone, B i t t c , Mont, 

Total production from the S i lve r Dyke mine as to tonnage mined and 
quant i ty of sll-ver.. lead, and copper recovered -was considerably l a rge r than 
tha t of any other mine in the Neihart a r e a . The tonnage mined was obtained 
from a comparatively small arsa in which the- minerals occurred as dissemina­
t ions in a brecciated mass of quartz porphyry, granite porphyry, and gne i s s . 
The e l i p t i c a l deposit was appitsximately 60O feet long and 400 fee t wide. I t 
was mined to .a depth of about 150 fi^et. 
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The deposit -was mined f i r s t by open-out methods ( f ig . 10) . The ore 
mined in the open-pit or glory hole was delivered -through chutes to an ad i t 
below, from whence i t -was trammed to the m i l l . Later , a lower a d i t about . 
1,000 feet long was dri-ven a t an alti-fcude of 6,870 f e e t . Four or more 
pa ra l l e l ing d r i f t s were driven from t h i s lower ad i t a t 30-foot c e n t e r s . Two 
se ts of v e r t i c a l ra i ses 100 feet apar t were driven to connect with the 
workings above. All ore from the open-pit and intervening underground 
workings then was delivered to the new lower a d i t , which because the main 
haulage leve l (30) . Ore from the open-pit was withdrawn through chutes as 
rapidly as possible to prevent packing of the s t icky ma te r i a l . During 
winter months, or when wet weather in terfered with open-pit operat ion, mining 
was done underground. Because of the shape, s i ze , character , and a t t i t u d e 
of the deposi t , extensive underground workings were not required. 

During an 8-month period, 1926-1927, when about 700 tons of ore was 
being milled da i ly , the cost of mining, including overhead and management 
charges, -was only 42^ per ton (30) . At tha t time mi l l heads ccsntained 0.78 
percent copper, I .56 percent lead, and 4.48 ounces s i lve r a -ton, of which 
about 16 percent of the lead and 25 percent of the copper were oxidized. 
Tai l ings average 0.22 percent copper, 0.44 percent lead, and 0.9I ounce ; 
s i l v e r a -ton. About 23 percent of the lead and 46 percent of the copper in 
the t a i l i n g s -were in the oxidized forms. Recoveries -were exce l l en t , consider- j 
ing the physical character of the ore and i t s chemical composition; they 
averaged 72.9^ percent of the copper, 73-09 percent of the lead , and 80.55 ; 
percent of the s i l v e r . The r a t i o of concentration was 13.15. A lead con­
centrate and a copper ccancentrate -were produced by f l o t a t i o n . The lead con- j 
centrato was shipped to the East Helena smelter; the copper concentrate went 
to the copper smelter a t Anaconda. Cost of hauling the concentrates by i 
truck to the loading platform a t the r a i l road , 3-I /2 miles d i s t a n t , was 
$1.50 a ton (30) . Production from 1921 to 1 9 ^ , inc lus ive , i s reported to ! 
have been 1,167,125 tons of o re , from which 1,736.67 ounces gold, 3,177,068 •; 
ounces s i l v e r , 7.^53,527 pounds copper, 16,367,760 pounds l ead , ond 8,428 i 

pounds zinc were recovered ( l 4 ) . 

The ore was a complex mixture of both sulf ide and oxide or carbonate j 
minerals disseminated in a gangue of highly a l t e red quartz porphyry and 
gne iss . Minerals present were galena, c e r u s s i t e , py r i t e , chalcopyr i te , 
malachite, a z u r i t e , iron oxides, and small amounts, of s p h a l e r i t e . The s i l v e r 
minerals were not i d e n t i f i e d . The ore contained about 20 percent co l lo ida l 
mate r ia l , p r inc ipa l ly kaolin (17). • 

The or ig in of the ore has not been de f in i t e ly determined. I t i s possible 
tha t breccia t ion occurred when the Carpenter Creek porphyry was injected into 
the more b r i t t l e Snow Creek porphyry. Solutions containing the ore minerals 
penetrated the breccia and were deposited i r r e g u l a r l y . The nearby Whippoor­
w i l l and Savage veins may have been the feeder channels through which the 
mineral-bearing solutions c i r cu l a t ed . 

In 19^9 the a d i t s -were inaccess ib le ; the big ojxjn-cut had sloughed from 
•the sides and contained much d e b r i s . Access ra i ses from the underground 
workings were caved. 
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Savage (Pb-Zn-Ag) 

The Sa-vage- mine i s on the east side of Squaw Creek about one-fourth mile 
from i t s Junction with Carpenter Creek. The claim was located in I685 by 
the Savage Lode Mining Co. For many years i t has been included in the S i lve r 
Dyke group of c la ims. I t now Is o-wned by H. L, Maury (2/5) and A. G. Shone 
(3 /5 ) , bo-th of Butte, Mont. The mine was operated by Buskirk, Borland Bros . , ' 
and Paul Vdovic in 19^8 and 1949. The ore mined and some coarse t a i l i n g s I 
from the old S i lve r Dyke mi l l were t r ea ted in a sna i l se lec t ive f l o t a t i o n ! 
plant erected by these l e s s e e s ' a t the s i t e of the old S i lve r Dyke f l o t a t i o n | 
p l a n t , 

In the e a r l i e r days, . the mine was worked through a 100-foot shaft sunk 
on the ve in . Ore -was stoped t o about 50 fee t above a d r i f t driven nor th from 
the bottom of -the shaf t . The present lessees drove ah ad i t d r i f t on -the j 
vein from near Squa-w Creek to "the shaft and beyond for a length of 400 to j 
500 feet ( f i g . 10) . Some ore -was found Jus t south of the shaft and -was | 
stoped for a short dis tance above -the a d i t l e v e l . This work terminated j 
during the slimmer of 19^9* No production data are ava i l ab l e . 1 

The vein t raverses on a l t e r e d gray gne i s s . I t s t r ikes N. 4o° -to 45° E, ! 
and dips 750 to 80° HW. Where exposed in the stope south of the sha f t , the I 
vein is 3 to 5 fee t wide. I t i s composed mainly of a l t e red banded gneiss j 
containing' some disseminated su l f ides , with two narrow bands of sulf ide j 
minerals near the -walls. The p r inc ipa l sulf ide minerals are ^ l e n a , j 
s p h a l e r i t e , and p y r i t e , which usual ly occur in f a i r l y larfje c r y s t a l l i n e form. i 
Some of the spha ler i te and pyr i te are coated with films of s i lvo r s u l f i d e s . 

A Bureua of Mines sample of ore found in the mil l ore bin assayed 0.025 •. 
ounce gold, 29«8 ounces s i lver , . 3 . 1 percent lead, 3*6 percent z inc , and 0 .1 
percent copper. i 

Power for the small mi l l was ob-tained from the Montana Power Co. l ine 
leading to the nearby S i lve r Dyke mine. Both lead and zinc concentrates 
were produced. The lead concentrate -was trucked to East Ifelcna. The zinc 
concentrate was shipped to Groat F a l l s . 

When v i s i t e d in 19^9, the a d i t was in good condition and access ib le to 
i t s face , abcjut 75 foet nor th of the old sha f t . 

Whippoorwi T1 f-Rir^tt.cr) fAg- Pb) 

Tho Whippoorwill claim, patented as the B lo t t e r , adjoins the Double X 
claim a t tho no r theas t . I t i s on the ridge between the headwaters of Lfcckay 
Creek and Squaw Creek, about one-half mile southwest of the S i l \ ' e r Dyke n ine . 

The claim -was located in the ea r ly l 8 3 0 ' s . I t has been worked i n t e r ­
mittently, since 1884 by the Whippoorwill Mining Co., t h e ' S i l v e r Dyke Mining 
Co,,-and by -various lessees (10) . The las t 'work was done" about 1922 or 1923 
by the Carpenter Creek Mining Co. The present owners are H. L, Maury and 
A. G. Shone of But te , Mcnt. 
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The Wippoorwill vein occurs along a contact of Snow Creek quartz porphyry 
with gneissV It was developed by a shaft reported to be 25O feet deep, with 
crosscuts and drifts on several levels (l). A 40-foot winze -was sunk, and 
acme drifting î as done by the Silver Dyke Mining Co. in 1922-. "Ten tons of- --
lead ore is reported to have been shipped during the same year.by -the 
Carpenter Creek Idining Co. (22-1922). 

The ore is reported to contain galena, sphaleri-te, and notable amounts of 
chalcopyrite. The silver con1;ent is low, except near the surface, where it 
is secondarily enriched (17). 

The mine workings were Inaccessible in 1949. 

Sherman (Flamsburg) (Ag-Pb-Zn) 

The Sherman claim. Survey No. 10,442, was known for many years as -the 
Plamsburg. I t i s on Carpenter Creek about 3-1/2 miles up Carpenter Creek 
from .Belt Creek and about I50 yards southeast, cxf the Savage m i l l . 

The claim -was loca-ted i n the 1680 • 3 end'-vreis operated intermit-tently on 
a small scale for severa l years . Lessees operated the property about 1933 
or 1934 and produced some are from a shallow a d i t and surface p i t s . In 
recent years -the lower a d i t -was reopened by Borland Bros , , Buskirk, and Vdovic. 
A small m i l l -was constructed. Some ore and dump mater ia l were mi l l ed . A 
bulk l ead -z inc - s i lve r concentra-te was produced on one large concentrating 
•table. .Some dimip mate r ia l was -treated l a t e r a t the Savage m i l l . The property 
i s owned "bj H, L, J&ury (7/IO) and A, G, Shone (3/IO), bo-th of But te , Mont, 
No production da-ta are ava i l ab l e . 

According to Paul Vdovic, the vein has "been developed a t an a d i t d r i f t 
about 400 f ee t long, by an a d i t crosscut about 5O fee t long, and by a shaft 
about 35 f e e t deep. The a d i t d r i f t follows a f i ssure vein in Sncw Creek 
porphyry and gray gne i s s . The vein, from 2 inches t o 24 inches wide, strilfflB 
F . 15° t o 41° W. I t dips 75° to 80°KE, According to Wm. Melieney, Neihart, Mont, 
-the ore in t h i s a d i t occurred in short lenses ranging in width from 1 to 12 
inches. ' The vein -walls were kaolinized and sof t , 

Scr-ted ore mined from the shaf t and a small underhand stope i s repor ted 
by Vdo-vlc t o have con-tainsd as much as 46 percent lead and 36 -fco 40 ounces of 
s i l ve r a ton . Galena, sphaleri-te, p y r i t e , chalcopyri te , and s i l v e r sul f ides 
are -the p r inc ipa l su l f ide minera ls . Some ceruss i te a lso i s present . Schafer 
(17) repor t s the tiressnoe of pyramorphite occuiring as -thin needles assocla-ted 
witli the galena. The gangue minerals are c a l c i t e , l imonite , a n k e r i t e , and 
quar tz , A Bureau of Minos sample of ore found on the dump a t th© lower a d i t 
assayed 1.4 ounces s i l v e r , 22.2 percent lead, . 21.1 percent z inc , 1,1 percent 
copper, and a t race gold. 

When visi-ted in 19^9, the lower a d i t was blocked by a cave near -the 
p o r t a l ; the-shaf t had cavod. - ' 

Minu-be Man (Last Hope-Westgard) (Ag-Pb-Zn) 

The Minu'1:e Man, known a l so as the Last Hope and as the Westgard claim, 
i s on -the side h i l l sou-th of Carpenter Creek about one-f our-th mile south 
from the Savage m i l l . I t i s about 3-I /2 miles nor theast of Neihart . 
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According to Wm. Mehaney, Neihart, Mcnt., the claim was located about 
1924 by Thomas Westffird. I t was worked i n t e m i t t e n t l y by him for severa l 
y e a r s . After Westgard's death, his in t e res t s were acquired by Dan Reader 
and George Spehn of Great F a l l s , Mont. No- developing has been done in recent 
years , although a new road was "bulldozed to the main ad i t in 1948. 

Production from 1932 to 1944, inc lus ive , is reported to have been 317 tons 
of ore , from which 5.^5 ounces gold, 3^278 ounces s i l ve r , 2,839 pounds copper, 
33,912 pounds lead , and 31^771 pounds zinc were recovered ( l 4 ) , 

Developnent cons is t s of several a d i t s and a 48-foot shaf t with a shor t 
d r i f t . One of the lower a d i t s i s reported t o be about 3OO fee t long (17) . 
The main a d i t , according t o Mehaney, i s about 7OO feet long . I t follows a 
•vein -that occupies a s t rong frac-fcure in g i e i s s . The vein ranges from 2 t o 7 
fee t in width. Several ore shoots were encountered. Sorting of the ore to 
a h l ^ - g r o d e shipping product , however, was d i f f i c u l t because of the softness 
ol" -the vein mate r ia l and the -walls, Tho vein exposed near the por-teil of the 
upper a d i t la composed of three bonds of quartz 12 to 24 Inches wide separated 
by 6-inch bonds of s i l i c i f i e d g i e i s s . I t s t r i k e s about N, 600W, snd dips 
60° iJE. The dump a t t h i s a d i t contains vein mater ia l ccns l s t ln s mainly of 
honeycombed, i ron - s t a ined quor-tz wi-th ce rus s i t e , l lmcn i te , hemat i te , and 
possibly smithsonite , 

Voin material found on the dump a t the lower ad i t consis ts of a l t e r e d 
gneiss and quartz containing galena, s p h a l e r t l e , p y r i t e , chalcopyr i te , and 
small amounts of s i l v e r s u l f i d e s . A Bureau of Mines sample se lec ted fiom 
t h i s mater ia l assayed 0 .5 ovnce s i l v e r , I6 .3 percent lead, I . 5 percent z inc , 
1.3 percent copper, and a t race gold. 

Caved stopes along the s t r i ke of.-the -vein followed by the main ?dlt 
indicate i t s s t r i ke to be about N. 6o° W., the same as -the s t r i ke of -the vein 
showing a t the upper a d i t . The workings, howe-ver, appear to "be on d i f fe ren t 
'but p a r a l l e l v e i n s . 

When v i s i t ed in 1949, the a d i t s and the shaft were inaccessible owing to 
caving. 

Big Ben Molybdenum (Mo) 

The Big Ben group of e ight claims and a m.illsite i s on- the nor th slope 
of -the ridge be-tween Snow Creek and upper Carpenter Creek, about 2-1/2 miles 
nor theast of Ne'lhart. 

Three of the claims were located by Frank Mansildm of Neihart , Mcnt., 
in 1922. He located -the other claims and the mil ls i t e between 1926 and 194o, 
Al l of the claims s t i l l are held by Mansikka.. 

The Big Ben property is reported to have been examined by the Climax 
Molybdenum Co., Anaconda Copper Mining Co., and the U. 3 . Vanadium Corp. In 
1933 the Federal Mining & Smelting Co, obtained ah option and did considerable 
surface t renching, sampling, and geologic m.applng. At the request of -the War 
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Production Board, tlie property was examined by the Bureau of Mines in 10^2 
as a possible s t r a t eg i c source of molybdenum. 

• r 

In 19'<-3 the Bureau of Mines began and completed a program of diamond 
core d r i l l i n g , channel-sampling of the undergro-und workings, surveying,, and 
meta l l lu rg ica l t e s t i n g . Four diamond c o r e - d r i l l holes .-were dri . l led .for a 
combined length of 1,365 f e e t . The en t i r e length of the Big Ben lower a d i t 
was channel-sampled in 5-foot sec t ions . Although the f u l l extent of the 
mineralized zone -was not determined, c o r e - d r i l l holes and a d i t s pene-trate 
a prism 520 feet long, 270 fee t wide, and 365 feet deep. Weighted averages 
of the d r i l l core- samples ranged from 0 . I9 to 0.26 percent MoSg. Channel . 
samples for a continuous length of 295 feet in the lower od i t ranged from 
0.01 to 0.32 percent M0S2 and averaged 0,21 percent . Metal lurgical t e s t i n g 
indicated tha t concentrates confining 84 to 88.9 percent MoSo can be produced 
by standard f lo t a t ion (8) . . • "" 

Development consis ts mainly of an upper 290-foot ad i t ,3nd a. 3^0-foot 
lower a d i t in the Great Ben No. 2 and No. 3 claims. The upper a d i t i s a t 
an a l t i t u d e of 6,006 feet,- 78 feet higher than the lower a d i t . The ftice of 
the lower ad i t is almost d i r e c t l y under the por t a l of the upper a d i t . Short 
d r i f t s and crosscuts ha-ve been driven on the more highly mineralized f i ssures 
exposed in the adits- . Numerous surface trenches and p i t s have been dug.; one 
sc r i e s of trenches with a combined length of about 500 feet was excavated 
in I93S by. the Federal Mining fie Smelting Co. 

Mansikka has extended -the lower ad i t about 4o fee t since the Bureau of 
Mines completed i t s inves t iga t ion and has dr i f ted t o the eas t along a f rac ture 
following the con-tact of Carpenter Creek granite porphyry and Snow Creek 
quartz porphyry. 

When v i s i t e d in 19'*-9» "both a d i t s were In good condition and accessible 
to t h e i r faces . 

The deposit appears to be a stockwork in which molybdenite and other 
associated sulfide minerals occur in i r r egu la r f rac tures and as disseminations 
in s i l i c i f i e d zones in pre-Belt ian gneisses , porphyries, and Pinto d i o r i t e . 
The pr inc ipa l rock in the Big Ben area is a rhyol i te porphyry, l oca l ly 
known as Snow Creek quartz porphyry. I t occurs as masses and as dikes tha t 
cut older gneisses , s c h i s t s , and d i o r i t e . A l a t e r In t rus ive rock, the Car­
penter Creek granite porphyry, intrudes the Snow Creek quartz porphyry. Both 
formations ha-ve been fractured and a l t e r e d . Most, of the frac-tures are quartz-
f i l l e d ; many of them contain molybdeni-te, d e degree of mineral izat ion 
d i f fers in the d i f fe ren t rocks . Samples from the gneiss Indicate the mineral 
content to be lower than tha t of e i t h e r the Snow Creek quartz porphyry or the 
Pinto d i o r i t e . The Carpenter Creek granl-te porpliyry i s only s l i g h t l y 
mineralized. Much of the mineralized area i s covered with overburden ranging 
from 3 to 15 feet in th ickness . 

Molybdenite, the p r inc ipa l valuable mineral , i s associa ted with pyr i te 
and minor amoimts of galena, chalcopyr i te , and f l n o r l t e ; i t i s replaced 
pa r t ly by molybdite (hydrous f e r r i c molybdate) to a dep-th of 15 to 20 feet 
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below the overburden. The molybdenite and galena are associa ted in t imate ly . 
The presence of -tungsten was noted, but samples Indicate the average WO3 
content -to be l ess -than 0.01 percent . 

The occurrence of moybdenite on Snow Creek about 2,500 fee t south of 
the Big Ben depos i t , and in the v i c i n i t y of Mackay Creek about half a mile 
and more to the nor th of the Big Ben i s reported by Schafer (17) . 

Fr isco (Ag-Pb-Zn) 

The Frisco claim i s near the northern l imi t s of the town of Neihar t , 
The claim was located o r i g i n a l l y in June 1832 but was abandoned l a t e r . I t 
was relocated October 10, I886, by Charles Crawford, e t a l , and subdivided 
into town l o t s , some of which extend across Belt Creek. La 1939, some of 
-these l o t s on the west side of Belt Creek were purchased frcm Charles Fors 
by Spehn and Z l ies for use as a -tunnel s i t e . An a d i t was dri-ven N, 80° W. 
from tha t s i t e for about 625 feet to prospect for a -vein considered t o be 
the southern extension of the Equator ve in . Two -veins were i n t e r s ec t ed . The 
f i r s t was crossed a t about 445 f e e t , the other near -the f a c e . The f i r s t 
vein was d r i f t ed south for about 20 f e e t , where a r a i se -was driven on a short 
ore shoot. The -vein a t the face of -the a d i t was d r i f t ed on for about 10 f e e t . 
The f i r s t vein con"talned some ore but was considered too narrow to warrant 
fur ther development. Both veins are narrow, q u a r t z - f i l l e d f i s su re s in hard, 
gray gne i s s . The f i r s t ve in , where the ra i se was dr iven, contained galena, 
honey-yellow s p h a l e r i t e , and pyr i te wi-th coatings and films of b r i t t l e i-dlver 
s u l f i d e s . No ore -was shipped. 

A Bureau of Mines sample selected from ore found cn the dump 
assayed 51.6 ounces sll-ver, 0.07 ounce gold, 33.3 percent l ead , and 9,5 
percent z inc . 

When v i s i t e d in 19^9, the a d i t -was open, and in ..good, condition t o -the 
f ace . The r a i se had caved. 

Graham and Hollowbush (S & R) (Ag-Pb-Cu) 

The Graham and Hollowbush, or S 8e R, mine i s on the west side of Belt 
Creek near i t s Junction with O'Brien Creek a t the southern end of the town 
of Neihar t , Present ownership -was not learned. 

The ve in , "believed by some people to be the southward extension of the 
Broadwater ve in , f i r s t was developed by an ad i t driven cn the -vein from i t s 
outcrc'P near the water l eve l of Belt Creek. According to Carl F a l l e r , Nei l^r t , 
Mont., some r i ch s i l v e r cre was mined from -this a d i t . No fu r the r work was 
done oh the claim u n t i l 193'<-' The property then was leased by George Spehn 
and Dan Boeder, A 250-foot s.haft was sunk in the footwall of -the ve in , and 
crosscuts on the 100-and 250-foot levels were driven to the ve in . Dr i f t s 
were driven nor th and south on both l e v e l s . One short ore shoot was mined 
between the 250-foot shaft l eve l and the ad i t l e v e l . Operations ceased in 
1943, when add i t iona l pumping equipment was needed to handle the large flow 
of -water encountered on the 2.50-foot l e v e l , 
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Much of -the ore mined was too low grade to permit shipment d i r ec t to 
the smelter; i t accumulated on the dumps. This material was milled in 19^2 
and 1943 in the Z l ies Milling Co. m i l l , l a t e r known as the Neihart Mine & 
Milling Co. mi l l (22-1942) . 

Production records for the ea r ly operations are not a v a i l a b l e . Prcxiucticn 
from 193^ to 19^3, inc lus ive , i s reported to have been 5,636 tons of- o re , 
from which 6.25 ounces gold, 23,038 ounces s i l v e r , 3,506 pounds copper, and 
186,445 pounds lead were recovered ( l 4 ) . 

According to Joe Boucher, Havre, Mcait., the -vein was about 2 feet wide 
on the ad i t l eve l ; on the 100- and 250-foot levels i t -was 4 to 6 feet wide. 
I t s t r i kes north and dips about 80° to 85° W. The vein is composed mainly of 
quartz or s i l i c i f i e d , a l t e r e d , gray gne i s s . The ore minerals occurred mainly 
in an i r r egu la r band a t about the center of the -vein, Sll-ver su l f ides , py r i t e , 
chalcopyri te , galena, and spha le r i t e also are isseminated through the vein 
ma te r i a l . A Bureau of Mines sample of mater ia l of t h i s type found on the 
dump assayed 2.5 percent lead , 2.5 percent z inc , 4.3 ounces s i l v e r , 0 .1 per­
cent copper, and a t race of gold. 

According to Boucher, the -vein s p l i t s a short dis-tance north of -the 
crosscut on the 250-foot l e v e l . The main ore shoot rakes to the south. No 
ore has been mined below the 250-foot le-vel. 

•When v i s i t ed in 19'*-9, the a d i t "was inaccessible owing to caving sind 
accumulated -water. The slsaft and headframe apparently -were in good condi t ion; 
the shaft -was f i l l e d with water to about 75 fee t below the c o l l a t . 

Ruth Mary and F i t zpa t r i ck (Ag-Fb-Cu) 

The Ruth Mary and F i t z p a t r i c k claims are on -the -west side of Belt Creek 
about one-quarter mile south of the town of Neihar t . 

The F i t zpa t r i ck claim -was located in I883 by John l a rgen t . I t was 
surveyed for patent in October I883 . In 1910 i t -was owned by Robert Ford (25). 
I t now is owned by Lee M. and El izabeth W, Ford, Sun Ri-ver, Mont, The -two 
veins on t h i s claim -were developed by ad i t dr i f - t s . The main -vein -was developed 
by two a d i t s , the upper one being sho r t . The main, or F i rzpa t r l ck , a d i t , 
about 30 feet below the upper a d i t , was dri-ven about 750 feet to the nor th 
end l ine of the Ruth Mary cla im. Ore -was stoped a short distance in from -the 
po r t a l of the F lszpa t r lck a d i t up to the upper ad i t l e v e l . Far ther south, 
a number of r a i s e s ranging from 45 t o 120 fee t In length -were driven in o-ther 
short ore shoots . The second vein, about 100 feet west of the main vein , -was 
d r i f t ed on for about 100 f e e t . 

The Ruth l«Iary claim, unsurveyed, adjoins the F i t zpa t r i ck claim a t -the 
south. Though also located in tho l 830 ' s , l i t t l e de-velopoent was done u n t i l 
long a f t e r operations on the F i t zpa t r i ck claim had terminated. Arrruigements 
were made by Tony F a l l e r , then the cwner of the Ruth Mary claim, for -the use 
of the F i t zpa t r i ck a d i t . F a l l e r then advanced t h i s ad i t another 550 feet and 
for several years the rea f t e r mined the Ruth Mary a t i n t e r v a l s . A roya l ty of 
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25 cents a ton on a l l ore shipped -was paid the owners of -the F i t z p a t r i c claim. 
The Ruth Ma.ry claim -was l a t e r leased to McCaffrey and Williams, who mined a 
s r n l l amount of ore (22-1922) , Some work was done about 193^ "by Ton and 
Charles Huxley. Other lessees produced a small amount of ore in 1937. Since 
then the mine has been i d l e . Present o-wners are Ear l and Carl F a l l e r , Neihart, 
Mont. 

One ore shoot near ly 100 feet long on the Ruth Mary claim -was mined for 
a short distance above the a d i t l e v e l . According to Sam Williams, Bol t , Mont., 
t h i s ore shoot occurred about 1,100 to 1,200 feet in from the ad i t p o r t a l . 
A 65-foot winze was sunk on the vein a t the 1,150-foot poin t , where the vein 
averaged 3-feet In width, A heavy flow of water prevented fur ther s ink ing . 
Several other ore shoots were developed and mined. The ore shoots in -the Ru-th 
Mary claim were about equal ly spaced along the a d i t , usual ly a t def lect ions on 
the hanging--wall c r west side of the -vein; i t widened a t these points to 2 or 
3 feet and contained a r i c h band or s t r i nge r 6 to 3 Inches In width. The, vein 
i s reported t o be cut off by a f au l t a t the face of the a d i t . 

The Ruth Miry-Fltzpatr ick vein occurs in gray gne iss . I t s t r i ke s N. 3° E. 
and dips 35° NW. The vein walls are a l t e red s l i g h t l y to s e r i c i t e and kaolin 
(17) • The ninerals are mainly s i l v e r sulf ides with galena, sphaler i te ' , py r i t e , 
and a small amo-unt of cha lcopyr i t e . Cerussite -was abundant in much of the 
ore mined. .The presence of t h i s mineral along with small amounts of malachite, 
a z u r i t e , and coatings of supergene ruby sil-ver indicates secondary enrich­
ment (17) . A Bureau of Mines sample of some ore found in an old ore bin 
assayed 0.005 ounce gold, 21,3 ounces sil-ver, 1.4 percent lead, 0,2 percent 
copper, 0 .1 percent z inc , and less -than 0 ,1 percent atimcny. 

According to Carl F a l l e r , 12 tons of ore shipped in 193^ averaged 268 
ounces s i l v e r a . t o n . E a r l i e r production records are not a-vailable. Production 
fron 193^ to 1937, inc lus ive , i s reported to ha-ve been 50 tons of o r e , from 
which 5,096 ounces s i l v e r , 1,630 pounds lead, and 25I pounds copper wore 
recovered ( l 4 ) , 

When vis i ted , in 1949, the main a d i t -was accessible for about 100 f e e t , 
where i t -was blocked by the caving of an old s tope. The a d i t d r i f t cn the 
west vein -was open and in good condi t ion , 

LeRoy (Johannesburg)(Au) 

The LeRoy claim, one of a group of seven paten-ted claims and a m i l l s i t e , 
is about 4 miles .northwest of Neihar t . . This area i s considered a par t of the 
Montana (Neihart) d i s t r i c t , although i t a l so has been known as . t he Johannes-
•bu.rg d i s t r i c t . 

The LeRoy mine is about half a mile up Johannesburg Creek, a west 
t r i bu t a ry of Belt Creek. The claims -were Lscated sometime pr io r to 1?05. 
At that, t ime, they were cwned by Nelson and Meetzger, who drove a 100-foot 
ad i t with several c ro s scu t s . These crosscuts indicated a mineralized zone 
about 20 feet wide (23) . The claims were abandoned l a t e r but were re located 
Apri l 13, 1907, by the Johannesburg Gold Mining Co. Kiis company sank a 
500-foot shaft with d r i f t s on. .several l e v e l s , • Ccnsiderable work was dene on 
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the 300-foot l e v e l , where extensive bodies of low--grade ore were reported 
(25) . Later , the claims again were abandoned. They were purchased eventu­
a l l y for -taxes from Cascade County by Paul Vdovic, Neihart , Mont., who i s 
the present owner. 

According to Vdovic, the best ore -was cut by a crosscut on the 200-foot 
l e v e l . The ore occurs in s i l i c i f i e d a l t e r ed zones in a hornblende gne i s s , 
mainly in small q u a r t z - f i l l e d fractures con-taining iron su l f i de s , ' iron oxides, 
and a l i t t l e cha lcopyr i te . The ore i s reported to have a-veraged about 0.20. 
ounce gold a ton, although picked samples assayed $106 to $550 in g i l d . 

A Bureau of Mines sample of some of the bes t appearing ore found on the 
dump a t the shaft assayed 0 . l4 ounce gold, O.05 ounce s i l v e r , 0,05 percent 
copper, 0.05 percent n i c k e l , and 21.0 percent iron a t o n . About 80O tons of 
oxidized ore is on the mine dump. No ore has been shipped or mi l led . 

When v i s i t ed in 19''-9, one of the a d i t s south from the shaft -was open and 
in good condi t ion. The shaft was f i l l e d with water -to within 20 fee t of the 
c o l l a r . P i t s and open-cuts on the claims north from the shaft had sloughed. 

Other Mining Clf.ims 

Other located and patented mining claims in -the Montana (Neiiiart) 
d i s t r i c t have been mentioned b r i e f l y in repor ts .and pub l ica t ions . A number 
of these claims are reported to ha-ve been productive of some o re ; v i r t u a l l y 
a l l of the old workings now are inaccess ib le . Several of the following 
claims are included in groups or mines heretofore described. 

The Concentrated and Monarch claims (Ag-Pb) are part of the Florence 
group now owned by the Bennett Mining Co, They adjoin the Florence and 
Br i t i sh Lion claims on the west. According to Weed (29, a 1,500-foot a d i t 
-was driven a t a s l i g h t angle toward the Florence on a vein tha t averaged 
3-1/2 fee t in width, A crosscut near the face of the ad i t In tersec ted another 
ve in . The Inspector of Mines for Men-tana reported in I89I and 1392 t h a t 
the vein was developed by a 1,500-foot adit. , and a 2-compartment winze -that 
was being sunk a t a point 250 feet in from the ad i t por-tal.. In I89I the 
winze -was 60 feet deep. Operations -were discontinued in 1892 because of a 
hea-vy flow of -water encountered in -the winze. One 7-ton shipment of ore • 
yielded 103 ounces s i l v e r and $5 gold a ton (9)(10) . 

The Ne-vada claim (Ag-Pb), Survey No. 2630, adjoins the Gait claim a t 
the no r th . I t -was located in October I886 by William Kane, e t a l . I t now 
i s owned by Neihart Realty Co., c/o J . P. Healy, Bel t , Mont, (29/30), and 
L. B, Stark, Neihart , Mont. (1 /30) , According t o Stark, the vein on the 
Ne-vada claim is a continuation of the Gelt ve in . I t has been developed by 
a 250-foot shaft wiidi severa l l e v e l s . Some good sil-ver ore i s reported t o 
have been mined by e a r l y owners. 

The Hidden Treasure claim (Ag-Pb) l i e s west of the Broadwater claim; 
i t adjoins the Atlantus and Maggie claims of the Hartley group a t the south . 
An ad i t several hundred feet long was driven on the Hidden Treasure -vein by 
ea r ly operators .• No work has been done for many yea r s . I t i s o-wned by 
Mrs, J . E, S i tes and Neta Chamberlain of Helena, Mont, 
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Several groups of claims were located many years ago on both sides of 
Harley Creek near i t s Jvincti-sn with Belt Creek. Tills l o c a l i t y i s a.bcut 2 
miles northwest of Neihar t . According to Weed (29) , - the Imperial frroup of 
e ight claims had a 450 foot a d i t , the Royal group had-a 200-foot a d i t , and 
the Granite Moun-tain group had a 225-foot a d i t . Ore samples from the 
Grani-te Moun-tain group are reported to have assayed as high as 12 to 20 per • 
cent copper and several do l l a r s in gold. No work has been done on any of 
the claims for many yea r s . AIL .workings are inaccf=sslble. 

The Blizzard (Ag-Pb) i s a f r ac t iona l c l a in between -the Fennsylirania claim 
of the Lexingtcm group and the Spotted claim. I t - i s on the top of the ridge 
be-tween Snow Creek and Belt Creek.- L i t t l e could be learned of i t s ea r ly 
h i s t o r y . According to D. L. Ledbetter, Great F a l l s , Mont., a shaf t 4o to 
50 feet deep was sunk on the vein; some r ich s i l ve r ore -was mined. The claim 
i s owned b3'- Edith Ledbetter , Great F a l l s , Mont. 

The Bull of -the Woods claim (Au-Ag) i s near the top of the west slope 
of the Neihart Beldy Mountain about half a mile east of Neihar t , Hie claim 
was located Apri l 1 , 1890, by Herbert L, Robinson, e t a l . La ter i t was 
owned by Dorcus B. Cot t ie r of Qreat F a l l s , Mont,, ^ o sold i t t o D. Reeder 
and ca.aus Erlandson, Erlandscn's three-fc:urths i n t e r e s t -was purchased l a t e r 
by P . Vdovic of Neihart , Mcnt. Neihart quar t z i t e i s the cnly rock formation 
exposed. A q u a r t z - f i l l e d f i s su re vein occurs In the q u a r t z i t e . According to 
Vdovic, ear ly miners a re r ^ o r t e d to have mined a small amount of high-grade 
s i l v e r ore from "this ve in . 

Barker D i s t r i c t 

The Barker d i s t r i c t includes the area ir. the v i c i t y of Barker, Hughes-
v i l l e , and the headwaters of the Dry Fork of Belt Croek. I t i s approximately 
10 miles nor theas t of Neihart and about 9 miles east of Monarch, ( f i g . 1) . Al l 
of the Barker d i s t r i c t a t one t.lme was within Cascade County. With the 
formation of Judi th Basin County in 1920, most of -tho mines and mineral 
deposi ts in tl'̂ e d i s t r i c t camo under its- Ju r i sd i c t i on . Tho common boundary 
l ine be-tween the -two co"jnties now cuts through the westem par t of the d i s t r i c t , 
leavinii a few r^ines and mining claims in Cascade County. The undergromid 
workings of several mines now in Judi th Basin County extend Into Cascade 
County. The mines -and mineral deposi ts in Judi th Basin County w i l l be 
described in o. separate report on tha t county. Only those mines on the 
Cascade County side of the d i s t r i c t w i l l be described he r e . On the Cascade 
County s ide , two proper t ies have been worked ra ther extensi-vely but In te r ­
mi t t en t ly ; several others have been worked on a small scale by l e s s e e s . 
L i t t l e sys tenat ic development has r e s u l t e d . 

Feirplay and Eon Ten (Pb-Zn-A^) 

The Fairplay .and Bon Ton claii?^ are on the eas t side of Barker.Mountain 
about thres-four ths mile west of Huphesvil le. The olaimc were loca ted in 
the l 3 3 0 ' s . Thoy wero operated in te rmi t t en t ly by t h e i r owners and lessees 
u n t i l about I892. Not much w.a3 done, however, u n t i l 1 9 ^ , when the claims 
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were leased by the Thorson brothers of Monarch, Mont. From 1944 to 1946 they 
were operated by Andrew Fineide and Ray Cecil of. Monarch, Mont. Since then 
the propert ies have been i d l e . The Fairplay claim is owned by Mrs. Minnie 
Browning, e t a l , of Be l t , Mont. Cascade County records show the c i t y and 
county of Denver, Colo. , -to be the owner of the Bon Ton claim. 

The ore occurs in replacements along the contact of -thin-bedded Madison 
limestone and grani te porphyry (29) . Tbe deposits average about 3 feet in 
width. The contact s t r i ke s N. 3° W. and dips 70° NE. 

The Fairply claim has been opened by an 300-foot a d i t , which follows the 
contact for about 300 f e e t . An ore shoot about 60 feet long -was developed 
a t a depth of about 140 feet below the surface . According to George N. 
Bennett, the ore in t h i s shoot had been mined above the a d i t le-vel before 
February 19^5. At tha t t ime, a winze being sunk from the a d i t l eve l had 
reached a depth of 50 f e e t . The extent of the de-velopment on the Bon Ton 
claim could not be learned. 

The ore minerals are mainly galena and sphaler i te with pyr i te and a 
small amount of cha lcopyr i te . Calci te and quartz are the pr inc ipa l gangue 
minerals . 

Production records p r io r to 1942 are not a-vailable. The sorted ore 
produced between 19̂ *2 and 1^6 was shipped to the U. S . Smelting, Refining, 
& Mining Co. smelter a t Mid-vale, Utah. This .producticm i s reported to have 
amounted to 1,956 t o n s , from which -were reco-vered 7*00 o-unces gold, 8,793 
ounces sil"ver, 1,863 pounds copper, 239,600 pounds lead, and 749,400 po^mds 
zinc ( l 4 ) . 

The ad i t on the Fai rp lay claim -was accessible in September 19^9. 

Si lver-Bel l fAg-Pb-Zn) 

The Sil-ver, Sou-them B e l l , and Bel l claims are a short dis"tance west and 
north of the townsite of Barker, .formerly kno-wn as Clendennln. The S i lve r 
and Southern Bel l claims are in Cascade County. Most of the Bel l claim i s in 
Judi th Basin County. According to MacEiight (13), the S i lver and Bel l claims 
were located October 13, i860, by H. C. Fos t e r . 

The claims were operated qui te extensively for several yea r s . Luring 
1883, 2,500 tons of ore was produced and smelted In the Clendennln s n e l t e r . 
This ore i s reported to have been mined from the upper workings in the S i l ve r 
claim; i t averaged 21 ounces in s i l v e r and 50 percent l ead . About 420 tons 
of ore was mined from the lower workings, but t h i s ore was not shipped u n t i l 
a f t e r the ra i l road -was b u i l t to Barker in 1391. Some of t h i s ore i s reported 
to have con-tained 200 ounces s i l v e r a t on . From 1884 to I89O the mine -was 
closed (11). In I892 the mine was operated by J . T. Armlngton, E . D. Barker, 
& Co. (9 ) . According to MacQiight (13), the production in I892 from the 
lower workings amounted to more than 20 carloads of o re ; 3 carloads were 
produced fron the upper workings. 

4022 - 66 -



After Armlngton, Barker, & Co. stopped operat ions , nothing fur ther was 
done u n t i l 1923 or 1929, when the mine was leased by Paul Vdovic, e t a l . 
According to Vdovic, 58 tons of cre was shipped during 1929; t h i s ore averaged 
42 ouncos in s i l v e r a ton and 42 percent lead . The property has been idle 
since 1929. The Si lver and Southern Bel l claims are owned by Mrs. Minerva 
L. Davis, Great P a l l s , Mont, The Be l l claim i s owned by the Armada Co. , 
c/o GeoroB Huston, Great F a l l s , Mont. 

Development on the S i lve r claim consis ts of se-veral upper a d i t s and 
open cuts and a lower ad i t driven westward from near the Dry Fork of Belt 
Creek. An 80-foot shaft -was sunk the por t a l of -the lower a d i t in 1392. On 
the 80-foot shaft l e v e l , a crosscut was driven north about 60 f e e t , where a 
vein 6 feet wide containing banded lead and zinc sulf ides was i n t e r sec t ed . 
When the mine was leased In 1923-29, a d r i f t -was driven -wes-tward along t h i s 
vein for about 4o f e e t . A crosscut was driven southward through a hard, 
b lack , breccia ted rock for about 50 f o e t . This rock contained sca t te red 
crys1x?.ls of lead and zinc su l f ides . A hea-vy flow of water from the northwest 
comer of the shaft prevented fur ther exploration • 

According to Weed, the cre occurs a t the contact between the l i r y shale 
of the Barker formation'and -an int rus ive sheet of porphyrj' (27) . According 
to MacKiiight, the ore mined frcm the upper workings contained mainly lead 
carbonate interbedded with the liniestohe (13) • Sorted mate r ia l found on 
the shaft dump contains" lead and zinc s u l f i d e s . A Bureau of Mines sample • 
of t h i s mater ia l assajred 0.005 ounce gold, 3.2 ounces sil-ver, '^.8 percent 
lead, 3.0 percent z inc , O.05 percent copper, less than 0,10 percent cadmium, 
and less than 0.01 percent n i c k e l . 

When v i s i s t e d in 19^9.. a l l of the upper a d i t s and the open-cuts were 
caved .and inaccess ib le . The lower -adit was accessible fc r a short dis-tance 
but was in -very poor cond.ition. The siiaft was f u l l of w.ater to within 
•about 20 feet of the c o l l a r . 

Carb-onate (Logging Creek) Di s t r i c t 

Tho Carbonate d i s t r i c t (unorganized), a lso kno-wn as the Logging Creek 
d i s t r i c t , i s near the head of Logging Greek, about l4 miles northwest of 
Neihart . I t covers an area of approximately 10 square mi les . Most of the 
rilnine claims aro arranged in contiguous .groups cn the nor th slope of the . 
L i t t l e ]3elt M.juntains, about 1 mile northwest-of Mount Pilgrim; several of 
these claims extend across the divide into MeajTher Cotmty, A few claims 
l i e t o the nor th , e a s t , and south a t dis tances of one-half t o several miles 
from the main groups. 

Most of the claims are a t alti-tudes greater than 7,000 f e e t . The d i s t r i c t 
o-i one-half t o severa l miles fron -the main groups. 

Most of the claims are a t alti-tudes grea ter than 7,000 f e e t . The d i s t r i c t 
i s accessible by Forest Service roads and t r a i l s during- the sumnsr and ear ly 
f a l l . Deep snow covers this area during the long win te r s . Although the roads 
and t r a i l s are used infrequently, they are passable to trucks and some 
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autcmobiles during dry weather. The mountain slopes near "the cres t of the 
di-vide are rounded. Erosion has cut deep, steep-walled canyons cn bo-th sides 
of the di-vide, Ihe north slopes generally are heavily fores ted with spruce, 
f i r , and lodgepole p i n e . Only a small short-seasonal supply of -water i s 
avai lable for mining and mi l l i ng a t the p rope r t i e s , but a t lower a l t i t u d e s 
some springs provide a year-round flow. 

Many claims were loca ted and patented during the l880 ' s or l890»s. 
Numerous o-ther claims were loca ted 'but l a t e r abandoned. No deep or extensive 
developing has been done. Most of the old shaf t , a d i t s , and opm cuts are 
caved or o-therwise i nacces s ib l e . 

The ore deposits occur In -the metamorphosed zones of sedimentary rocks 
a t or near contact wi-th ignecsus rocks or in fra-ctarea in limestone scxie 
distance from -the i n t r u s i v e rocks . Vi r tua l ly a l l of i:hese deposits a re small 
and, because of -their i s o l a t e d loca t ion , have not been profit^able to mine. 

Nilson (Ag-Pb-Au) 

The Nilson group of 21 patented claims i c in sees , 3 I , 32, and 33 , T. 
15 N. , R. 6 £ . , and s e e s . 5 and 6, T, l 4 N, , R, 6 S, The claims a re owned 
by G, W, Nilson, Great F a l l s , Mcnt. Seme of the claims -were purchased frcm 
Cascade County a t -tax sa l e in 1940 or 194l , The r e s t were purchased from 
C. W. Hay, the o r ig ina l owner. 

According to Nilson, two short ad i t s have been driven along -the contact 
of an igneous rock and limes-tcsne. Both of these a d i t s were reported t o be 
Inaccess ible , No ore has been shipped from any of the claims, 

Gavander (Ag-Pb-Au) 

The Gavander proper ty , ccnsis t lng of -three patented claims - the Admiral 
Dewey, the O-verlooked, and -the Gold Bug •<• i s west of the Nilscn group. I t 
i s owned by J , A, Ga-vander, Great F e l l s , Mcnt. Ihe contact of a quartz 
porphyry wi-fch -thin-bedded, s teeply dipping, shaly limestone has been p r o ­
spected by many shallow p i t s and short a d i t s . Dumps a t eeveral of -the old 
p i t s ind ica te -they were sunk mainly in an a l t e r ed Iron-slMLlned porphyry, A 
small amount of ce russ i t e and galena was found on one of the dumps. No work 
has been done for several yea r s . No production records are ava i l ab l e . 
According t o Mrs, J . A, Gavander, a small amount of ore -was shipped frcm one 
of -the claims many years ago. When -visited in 19^9.» the p i t s and cjpen cuts 
had s l o u ^ e d and the a d i t s were closed by caving. 

Copes (Ag-Pb-Zn) 

The Copes proper ty , cons is t ing of four unpatented claims - the Ajax No. 1 
and No. 2 and the Lead-vllle No, 1 and No, 2 - i s about 1 mile sou-theast 
frcm the Nils'on group. Two of "the sou-themmost claims are In Meagher Ccjunty, 
The claims were loca ted In -the l 880 ' s by Copes, S r . , and were worked i n t e r -
mi tten-tly for many yea r s . In recent years -they were worked on a small sca le 
by the Copes bro thers , V, E, Copes of Neihar t , Mont,, i s the present owner, 
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Development consis ts of nimierc^s shallow 8haf^^, open cu t s , and short 
a d i t s . The p r inc ipa l workings a re cn a narrow rid^rfc extending south from 
the d iv ide , where a quartz vein crosses f l a t - l y i n g beds of -thick-bedded "blue 
l imestone. This vein s t r i ke s N, 56 W,; i t s dip i s v e r t i c a l . As exposed 
along -the outcrop, i t i s lens-shaped, abc:ut 24 inches In maximum width, and 
within a length of about 20 f e e t tapers a t bo-th end:: to a kni fe edge. A 
20-foot shaft -was sunk a shor t dis tance southeast cf the outcrcspping lens 
but encountered cnly a few nai-row f l a t - l y i n g seams cf quartz end c a l c i t e . 
An ad i t was driven southeas ter ly from -the northwest side of the r idge about 
75 fee t below -this outcrop, IXimp mater ia l a t -this Zi.dlt contains a small 
amount of galena and c e r u s s i t e . V, £ , Copes repor t s 4 tons of high-grade lead 
ore was shipped froa the open-cut In the outcrop, A Bureau of Mines sample 
selected frcaa ore specimens found cn the dump a t t he open-cut acsayed 0,005 
ounce gold, 3*6 ounces s i l v e r , 19 .8 percent lead , end 6.9 percent z i n c . 

When v i s i t e d in 1949, the shaf t , cribbed.wi-th 10-inch round t imbers , 
was in good condit ion. The open cut in the outcrop -was p a r t l y f i l l e d with 
debr i s . The a d i t was caved. 

Other Mining Claims 

Numerous other mining claims were loca ted in -the d i s t r i c t years ago. 
Many of those claims were pa ten ted . The l i t - t l e information a-vailable r e ­
garding these claims i s given i n the following; 

The Excelsior and Gone By claims (Ag-Pb) ore south of the Gavander group. 
Some of these claims extend across the divide in to Meagher County. Steve 
Pozdor, Groat F a l l s , Mont,, l a the owner. 

The P a m e l l and Board of Trade claims (Ag-Pb) adjoin the- E::celsior and 
Gene By claims cm -the e a s t . Most of these claim's ore In Meaner County. 
They arc owned by Mlchiael F . Jacobs, Kc l i ape l l , Mont, 

The Even Exchange claim (Ag-Pb) la north of the P a m e l l end Board of 
Trade claims and west of the Nilscn group. I t l a ovned by Antcn and M i l l i e 
Se id l , Great F a l l s , Mcnt, 

The Palmetto No. 2 claim i s about 1-1/2 miles eas t of the Nilson group 
in tho SWl/4 30C, 34, T, 15 N . , R. 6 E. I t was loca ted June 7 , l8fi!9,. by 
John W, Allen, e t a l . The Ccnblnatlcn Gold Mining Co., c/o W. B, Car ro l l , 
Great F a l l s , Mcnt., i s "the present owner. 

The Ihterocean claim i s about -three-fourths mi le north of the Palmetto 
No, 2 claim in the NVn./4 s e c . 34, T. I 5 N, , H, 6 E. I t was loca ted March 25, 
I S ^ , by Frank Morion, e t s i . Aaron R. Shull of Lc-wistown, Mai t , , i s -the 
present owner. 

About 1937 or 1938 a, smaU stamp mi l l was ccns-cructed by a usn ncned 
Arbogast t o T:i-tTi gold ore f r o i a claim north-west of the Ga-vander claims, ' 
According to G, W, Nilson, Groat F a l l s , Mont., the m i l l was operated for a 
short time only and then dismantled. Nothing fur ther was learned about tho 
claim or i 'ts operat ion, 
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Thunder Mountain D i s t r i c t 

The Thunder Mountain d i s t r i c t aibraces an area cn -the north slopes of 
Thunder Mcjun-taln abc3ut 3 miles scjuthwest of Monarch and about 4 ndles nor th ­
east of- the Carbonate d i s t r i c t , . The d i s t r i c t ' s p r inc ipa l mining i n t e r e s t 
i s i t s i ron-ore depos i t s . 

Thunder Mount-ain, the p r inc ipa l topographic f ea-ture, a t t a i n s a ri.'?-iHrTiim 
alti-tude of 6,000 f e e t . The main mass of -this i so l a t ed moun-tain i s a l acco ­
l i t h of grani te porphyry, -vdiich intruded an area of limestones and micaceous 
sha les . Erosion has rs ioved th,e upper, beds of the sedimentary rocks , 
exposing -the core of the mountain and enci rc l ing sedlmen-tary formations. 
Deposits of iron minerals occur along the contact of the grani te porphyry 
and -the sedimentary rocks cn the northern slcipes of Thunder Mountain. 
According to Weed (29) , the sedimentary rocks l o c a l l y haVe been baked ond 
me-tamorphosed by the Ignecnis i n t ru s t ion ; -the soft micaceous shales were 
changed t o hard, f l i n t y , b r i t t l e homstcne . The iron ore i s in p a r t a r e ­
place ment of -the sedimentary rocks; i t occurs between them ond the prqphyry. 
The deposits are lens-shaped. They occur a t i r r egu la r i n t e rva l s over a 
distance of abcwt 3 mi l e s . According to Goodspeed (6 ) , the i rcn minerals 
a re mainly l lmcni te , h a a a t i t e , and magnetite;, bands of -these minerals up t o 
2 fee t in -thickness ore .interbedded -with numerals th in layers of s h a l e . 

Eleven mining claims have been located end to end end alcng the ccntact 
. of -the Igieous ond sedimentary rocks . These claims, in two groups under 

separa-te ownership, contain alJ. of -the known iron deposits in -the d i s t r i c t . 
They are accessible cnly by a rough t r a i l tha t leads to the claims frcm 
Monarch. 

Albrirfit (Fe) 

The Albrl{]^t holdings include the A l b r i ^ t , Last Chance, and Valley 
View claims on the western end of the grouping and -the Mayflower, Roosevelt 
No. 2 , Big Horn, Humbcilt, and Iron King claims on -the hor-theostem end. The 
claims were located In I901 by Vi l la C. Albr ight . They were prospected 
extensively during t h e ea r ly days but have remained i d l e for mcny yea r s . 
Mrs. Alice Shadoan, Li-vingstcn, Mcnt., i s the present owner. No ore has 
been shipped. 

The ore bodies , ccnsis-ting mainly of l lmcni te , hematite and "magnetite, 
occur alcrlg -the contaot of gran i te porphyry and thin-bedded l imestcne and 
sha le , Gn -the f i r s t -three claims a t the west, -the s t r i k e of the ccn-tact 
ranges from N. 68^ E.. t o N. 85° E. The dip averages about 70° NW. On -the 
four eas tem claims the s t i k e ranges from N. 73° W. to about N. 42° W, with 
-the dip about 70° HE, One' lens-shaped deposit exposed oh the Valley View 
claim i s reported by 0, C, Mortscn of Great F a l l s , Mcnt,, to be 20 f e e t -wide, 
A lens of about -the same width occurs cn the Humbolt claim, A l ens cn -the 
Roosevelt No, 2 claim i s repor ted to have a maximum width of 46 f e e t . 

The deposits have been prospected by many p i t s , open cu ts , and shallow 
sha f t s . An ad i t cuts one of the lenses alpout 125 fee t below -the cjutcrqp. 
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According to C. W, Brazee of Monarch, Mont,, who had a l ease on the claims 
inJ^k2, the ore exposed in the ad i t i s s imilar to t ha t exposed i n t he sur ­
face workings, - . 

According to Wee-d (27) , analyses made for Albright ahowed the ore t o 
contain 76,9 percent Fe20, 0,07 percent FeO, 0,03 percent MnO, 8,80 percent 
SiO , 0,74 percent AI2O1, O.O3 percent S, and 13,36 percent HgO - t o t a l 99.93 
percent . According to W. H. Albright of Helena, Mont,, an ana lys i s of a 
sample of ore made by -the Westem Steel Co., Chicago, 1 1 1 , , showed i t t o 
contain 67.21 percent i ron , a t r ace of phosphorus, and a -trace of manganese. 

The claims are a t alti-tudes above 6,000 f e e t , A road formerly connected 
-the proper t ies wi-th -the r a i l r o a d a t Mcnaxcii, a distance of 3 t o 4 m i l e s . In 
recent years -the r a i l r oad was removed. The old road now i s Impassable for 

. cars or t rucks . The deposits aro accessible .only by foot or on horseback. 
The old workings ncjw are caved or o-therwiae inaccess ib le . 

Hurricane and Tornado (Fe) 

The Hurricane, Tornado, and Edna claims are about cen t ra l ly l oca t ed in 
respect t o -the 11 patented ccntigucus claims along -the north slope of Thunder 
Moun-tain. The" claims were loca ted in I887 and I668 by Ethelber t J . Sanford, 
e t o l . They were known a t one time as -the Frank Marlon group." Aarcn R. 
Shull of Lewistoui, Mcnt., i s the present owner. 

The i ron deposits a re s imi la r in occurrence and character t o -those on 
the Albright claims adjoining a t -the eas t and west. They occur along -the 
contact of a f ine- textured grani-te porphyry and thin-bedded l imestcne and 
sha le . The s t r i k e i s about East , tho dip about 72° N. The deposi ts a re l e n s -
shaped, ranging in wid-th t o a r̂ ajrir̂ T̂-i of about 20 f e e t . A Bureau of Mines 
sample, -taken in 1943 from en. open-cut on the Tornado claim where -the deposit 
was 18 f ee t wide, assayed 46.32 percent i r c n . Analyses of f ive samples taken 
in 1936 by C. W. Brazee of Monarch, Mont*, averaged 52.9 percent i r o n . These 
samples a lso ccn-talned a smaU aucjunt of copper, about 1 percent l e a d , and 
about 2 ounces "silver a t en . According to Weed (27) , the deposits were r e ­
ported t o contain $1.50 to $3,00 gold a t en . 

Other Ircn Deposits 

J . F. Eaip in a is book "The Ore Deposits of -the United S ta tes" s t a t e s : 
"Ah extensive bed of very excel lent carbonate ore has been discovered with 
cool near Great i t i l l s in the Sand Coulee region of Montana;- Being near coal , 
l l n e s t c n e , and other i ron o res , i t p rec ises to be of considerable importcnce," 
No fUr-thor informatian regarding the deposit i s ava i l ab le . 

Gold Placers 

A gprlT amount of p lacer gold has been recovered frcm "several gulches 
in the Neihar t , Barker, snd Logging Creek a reas . Most of -those gold p lace r 
deposits wero worked many years ago on a ficall s c a l e . They proved t o be low 
grade and socn were abandoned. , Small-scale manual operations have been 
conducted on Hoover Creek about 6 miles north of Neihart , cn upper Pi lgr im 
Creek north of the Carbonate d i s t r i c t , on Snow Creel: abovo i t s Junct ion with 
Carpenter Creek, and on the Dry Fork of Belt Creek below the to-wn of Barker, 
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Seme small-scale operations were undertaken on "the Missouri River about 
5 miles southwest of the town of Cascade. The placer gold in t h i s l o c a l i t y 
was extra ie ly fine and d i f f i c u l t t o recover. 

The t o t a l production of p lacer gold in Cascade County from 1904 to 1948, 
inc lus ive , i s reported t o have been cnly 11,56 ounces valued a t $239 (12) . 

NONMETALLIC MIISERAL DEPOSITS 

Ncnmetallic ( i n d u s t r i a l ) minerals have-not been mined t o any great extent 
in Cascade County, mainly because of the l imi t a t i ons of l oca l markets . Lime­
stone has beqa mined for smelter and sugar p lan t u s e . Gypsum -was mined end 
processed seme 35 years ago. Fi re clay i s being mined for use in -the smelter 
a t Great F a l l s , A hard, dense .sandstone has been used in the construction • 
of ecme loca l "buildings. Deposits of ben tcn i t i c d a y a re found in a number of 
a reas , but none of t h i s clay has been u t i l i z e d except by a few l o c a l 
farmers for l i n i n g I r r i g a t i o n d i t ches , A dike can-tainlng flno mica i s 
reported near the town- of Mil l igan . Kootenai shale and clay, a re mined and 
manufactured i n to brick, near Great F a l l s . Sand and-gravel aro produced a t a 
number of l o c a l i t i e s for h i ^ w a y and ccnstructicxi purposes. 

Limestone 

Limestone formerly -was mined a t a quarry in Belt Greek Canyon in sec . 22, 
T. l 6 N., R, 6 E . , abcjut 9 miles by road northwest of Monarch. For many years 
t h i s limestone -was shipped t o Ck-eat Fa l l s for use in the smelters and t o 
Chinook for use in a sugar fac to ry . The quarry i s owned, by the Anaconda 
Copper Mining Co. I t -was operated a t one time under l ea se by Matt' Antcnlch 
of Monarch, Mont. No l imestcne has "been mined s ince -the branch l i n e of -the 
Great Northern Railroad frcm Armingtcn t o Neihart -was removed in 1945.-

According t o Weed (27) , the limestone occurs In the l«Iadisan formation. 
Die th in ly bedded limestones about midway in the se r i e s were quarr ied for 
quicklime production and for use as smelter f lux . Analyses show i t - t o be a 
very sa t i s fac tory rocik for -these purposes. 

Weed also s-tates -that limestcsne nodules occurring in -the clay beds above 
-the coal seam near Bel t were used l o c a l l y for making quicklime. 

F i r e Clay 

F i re clay, used mainly a t - t h e copper-• and i lnc - ro f ln ing p lan t s of the 
Anaconda Copper Mining Co, in Great F a l l s , i s mined I n t e m i t t e n t l y i n sec . 3 I , 
T. 19 N, , R. 7 E . , about ha l f a mile nor theas t of Armlngtcn. The clay occurs 
as a shale in a bed about 5 fee t th ick ; i t i s interbedded -with f l a t - l y i n g , 
reddish sandstone of l a t e Cretacocjus age. This bed i s about 150 fee t above 
the coal seam tha t was mined er tenalvely seme years ago. 

The deposit i s owned by the Anaconda Copper Mining Co.-; i t i s worked 
a t in te rva l s by Ji, 0 . Randall cf Armlngton, Mcnt, Ihe shale i s mined under­
ground. Room and p i l l a r mining me-thods a re used, the rocms being "turned off 
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fi-QQ a nain haulage adit that has been driven N. 25°W, into -the bed for 
several hundred feet. The shale in place is dry and oczipact. It is ground 
in a pug mill and tempered before it can be used as a fire clay. 

Gypsum 

Gypsum was mined and processed in Cascade County frcm 19O8 t o 1915* ^ e 
gypsum "was mined from a deposi t in sees , I 3 and 24", T,*17 N, , R, 6 E,-, about 
1 mile east of R i c e v i l l e . Rice-ville, on -the now abandoned Neiheirt branch of 
the Greiat Northern Railway^ i s about 9 miles sou-th of Armlngtcn. The deposit 
i s cn land owned by "Mb.. Geriiort. I t formerly was cnm.ed by H. L. Robinson, 
Tiio t ransfer red the mineral r igl i ts and a right-of--way to Jones H, Hall by 
a deed dated August 30, 1909 • lEhe present owner of the mineral r i ^ t s was 
not learned . 

According t o t e r r y (15)* the f i r s t cpera-tions were conducted by the 
Mackey P l a s t e r Co. This ccmpany was succeeded by -the lAiited Sta tes Gypsum Co. 
Adits -were driven In to the steep slope of -the h i l l s about 7OO fee t above Bel t 
Greek. Roaa. end p i l l a r methods of mining vere employed. The gypsum was 
hauled by wagon t o BicevlUe^ tdiere i t -was shipped t o a processing p l an t In 
Gcreat F a l l s . Ihe crude gypsum^ a f t e r being crushed, -was calcined In to p l a s t e r . 
Markets for -the p l a s t e r were mainly l o c a l but seme p l a s t e r vas shipped as f a r 
as Seat-tie, Wasih, About 100^000 tens of gypsum i s repcnrted t o have been 
shipped t o Great F a l l s . Because of dlfficul"tles encountered I n obtaining 
leases cn lands o-ther than tiie 40 acres then being mined, the Halted States 
Gypsum Co, -transferred i t s operat icns to Hea-th, Mont. Much d i f f i c u l t y -was • 
experienced in mining the deposit because of i t s i r r e g u l a r i t y . A l t h o u ^ i t 
vas 15 f ee t thick and without pa r t ings a t cne place in the mine, i t pinched 
cut in abcnit 100 f e e t . Thrcnighout most of the mine "the bed averaged 4 t o 6 
feet i n "Biickness, I t had a general northwest dip of about 5 ° , 

The gypsum in t h i s area occurs interbedded wi"th gray-green shale and 
sandstcne near "the top of the Otter fonoa-tlon of upper Mlssiss ippian age. 
A l l working were caved and inaccess ib le -Bhen the prc>per-tles vere v i s i t e d by 
Bureau of Mines engineers in June 1948, 

Another gypsum deposit occurs on -the Goodman ranch in s ec , 1 , T, I7 N. , 
R. 6 E . , about 3 miles nor-th of R i c e v i l l e . A processing p l an t was b u i l t on 
Belt Creek about 1 mile north of -the Goodman ranch by the Aluminum P l a s t e r Co. 
In 1900 (15) , The deposit i s on land now cnjned by Sidney Goodman, Armlngtcn, 
Mont. I t was prospected by an a d i t driven eastward In to t he s ide h i l l for a, 
dis tance of several hundred f e e t . Only l e n t i c u l a r masses and th in seams of 
gypsum were enccuntered. Two a d i t s , 500 and 615 fee t long , a l so vere driven 
in to the s ide of -the bluff on the west s ide of Belt Creek. No cccmercial 
bodies of gypsum were de-veloped by ei-ther of these a d i t s . The processing 
p lan t was operated fo r a short t l t ie only on gypsum hauled by -wagcn from o-ther 
proper t ies eas t of Rice-ville (15) . Whai v i s i t e d in 1949, a l l of the ad i t s , 
had caved and were i nacces s ib l e . 

Bentonite 

Bentoni t ic clay occurs abundan-tly in Cascade County, p a r t i c u l a r l y in tha 
-vicinity of -the town of Vaughn about 12 miles northwest of Great F a l l s . 
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Outcrops of -this mater ia l are-exposed along -the bank of m upper bench, which 
r i s e s abrup-tly from the -valley abcaut 2 miles nor-th of Vaughn, Erosion also-has 
exposed -the bentonite a t nany places in "the bottom and sides of a •T"''' 1 
val ley t h a t extends in to tho bench about 4 miles nor-thwest of Vaughn, Most 
of the small volley i s included wi-thln the boundaries of -the Fomcus and other 
mining claims, Ihese claims (aabrace'an area of 520 acres in sees , 2 and 3 , 
T. 21 N.., R. 1 E. and sees . 34 and 35, T. 22 N. , R, 1 E, They are he ld by 
loca-ticn by Carl Lsjmer, e t a l , of Great F a l l s , Mcnt. 

The bentcaiite i s interbedded^ with loose ly ccmpac-ted, shaly sandstone. 
Where exposed alcng -the sidos of the main highway, the bed averages about 4 
to 5 fee t in th ickness , Fer-ther west in the sna i l val ley -the bed i s more 
I r r egu la r and contains lenses up to 15 fee t in thickness . The clay i s not 
uniform in ccmposltlcn; I t gcaiorally i s of poor qua l i ty and ccnt i ins con­
s iderable f ree sand and small lenses of sha le , .However, scne of the clay 
appears to be a good qua l i ty of beh tcn i t e . Samples of seme of the hard, 
shaly,. unwea-thered z ia ter ia l -when Immersed In water produces a gelat lnc^s mass 
ccmparable. with -that produced by samples of some of -the best qua l i ty Sou-th 
Dako-ta bentoni te , ' • * 

The deposits have not been developed for exp lo i ta t l cn . Sail']' amounts of 
the bentonite.have been, used by l oca l farmers or ranchers for l i n i n g 
i r r i g i t i c n d i t ches . The c l a i m s / l o c a t e d by Lemmer, e t a l , are within a short 
distance of "the branch of the Great Northern Railroad from Vau^in t o Shelby. 
U. S. Hi^-way. 89 crosses -the claims. 

Building Stcaie 

Hard, dense sandstone, -which can be shaped read i ly for building purposes, 
occurs near Belt and Armlngtcn. I t has been used in "the'ccnstruction of seme 
buildings In these towns. This sandstone l i e s above "the coal s t r a t a near -the 
top of the Cascade formation. I t occurs i n layers 1 to 6 feet t h i c k . In 
many places i t i s covered by only a nnall amount of overburden. 

The buff-colored l l ne s t cne along Belt Creek Canyon m l ^ t be useful as a 
. ccnstruct icn ma te r i a l . 

Scmo of the massive g ran i te porphyry in the -vicinity of Neihart mi-ght be 
used as a bui ld ing-s tone. I t ranges in color frcm gray to pink. I t i s strong 
and tough; seme of i t w i l l take a h i ^ po l i sh . I t s use as a substitu-te for 
eas t em grani te in monuments has been considered. 

Mica 

A mica deposit i s repor ted to have been prospected many years ago cn the 
west s ide of the L i t t l e Belt Mountains "east of Mil l igan. According to 
Tcm Short, White Sulphur Springs, Mcnt , , ' a l a rge amount of sna i l - f laked mica 
occurs in a dark-colored d ike . 
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WNEaU. DUXISTRY SOBTTT TA3LI 
CASCADE c c r s r r r , UONT. , I M 9 
I M t a l l l c J t l n a r t l l h p a 8 l t i 1 / 

Map 
r o t . 
ae. 

Haoc of proparty 
or daposlt ^^ 

Location 
See . Twp. R. P i ae r i a t lQg of i l apoa l t 

Indleated 
a a t a l contant 

Sapor t ad 
p r o d u c t l e c Bamartci 

Coppar 
Montapa [Hel l iar t I d l a t r l e t 

1 Har lay Craalc I l o p a r i a l , 19,X> 14H B£ Taina l o g r a a i t a porpbyry. Ci ia lcopyr l ta and aooa g o l d . 
Royal , & C n D l t a u t , groupa) 

(5) Gold-311*ar 

To 20> Cit, a 
U t t l a gold . 

hoza 4S0-, 200-, and SZS-foot adita. 
141* for aany yoara. worjciosa 
Inaeeaaalbla. 

2 Bul l of tbe '«ooda 

3 Cooaor.iiaaltb, S p o t t e d , k 
Lucicy S t r i k e 

4 I . X . I . - Eureka 

9 Laxingcon No. Z 

6 Leiioy j jobanoaaburgj 

7 Spo t t ed H o n e 

6 BaDton 

9 Big Seven 

10 Black Bird 

11 Black Dlajaond 

12 B l i zza rd 

13 Brokeo .Hill 

14 Champion *3* 

15 Coacen t r a t e ^ j w c a n a 

ho 22 

33 14H BA Q u a r t z - f i l l e d f l a a u r a In Na lbar t q u a r t z i t e e o n t c l n l n g 
sone ffulfldea, f o ld , and a i l r e r a l n a r a l a . 

28 14N 8£ Two Ta ins In p l n t o d i o r i t e . To Z f e a t In w l d t b . Loca l 
a p l l t t l n c . Sold and a s a l l aooiinta of s U r a r a u l f l d a a , 
g a l e n a , eba l cop j r r l t a , and s p n a l e r i t e . 

Olaaainlnaied ahollow depoa l t a In Saoa Craak po rphyry . 
Cold , aooty s l l T e r s u l f i d e , aooe n a t l T a a l l T a r , and 
oanganeae o x i d e s . Sooa g a l e n a . 

22 14N BE Vein In gray g n e i s s . Heavy eoeraa p y r i t e o o n t a l a l n g 
aone g o l d . 

21 ,28 14N BE 

7 
12 

14N 
14N 

27 14N 

27 14N 

SE Smal l q u a r t z - f i l l e d f n c t u r e s e o a t a l n l n g p y r i t e , 
7S l i B o n l t e , g o l d , and a l i t t l e c n a l e o p y r l t e in 

a i l l c l f l a d Mnes in boraftleode g n e i s a . 

? a s o l l aaount of s i l r e r o r e 
• t a e d . 

Above average Sooe Au, « 4 , Cu jc ?% o r e . 
Au and Ag. 

Above average 1906-32 - 1,168 t o n s o r e . 
Au, 10 to 13 oz . 
As. 

7 Nona 

Average about 
0.20 oz. Au pe r 
t o n . 

None. About 800 t c o a 
oxidized o re on due;ia . 

e e Vain i n ? l n t o d i o r i t e and g n e l a s . A fen incbea t o 3 f ee t Se l ec t ed ore t o S o u ore r e p o r t e d t o ::av 
wide. A l t e r e d count ry rooa * l t b n a r r o * q u a r t z s t r i s e e r . 1.02 oz. Au per been t o l p p e d . 
P y r i t e a l t b gold , s i l v e r , l i t t l e l e a d . z l a e . t o n . 

Lead -S i l ve r 

BE A Duober of veina ranging to 6 f e e t l a w ld tb in Pi i i to 
d i o r i t e and g n a i i a . I ^ r i t e , g a l e n a , a p b a l e r i t e , a i l v e r 
s u l f i d e s , go ld , aooa c h a l c o p y r i t e . kany e l a i n s - see. 
r e p o r t . 

27 ,28 14N BE leaia v e i n in p l n t o d i o r i t e and gna laa o v e r l a i n by 
q u a r t z i t e . A few inches t o 12 f ee t w i d e , ave rage 5 t o 
6 f e e t . Heavy s u l f i d e bands In a l t e r e d m i n e r a l i z e d 
c o u n t r y r o c k . Long ore shoota . ? y r l t e , s i l v e r s u l f i d e s , 
g o l d , g a l e n a , s p b a l e r i t a , copper a l n e r a l r . 

28 14H 8C Three ve ins in P i n t o d i o r i t e snd g n e i s a . O u o r t z - f i l l a d 
f i s s u r e s rs:vginir t o 2 f ee t in wid th . J o o t y s i l v e r 
a u l f l d a a , g a l e n a , a p h a l e r i t a , p y r i t e , none g o l d . 

22 14H BE S e v e r a l ve inc in gne i s s and d i o r i t e . : r idth cot known. 
S i l v e r s u l f l s e s , ga lena , a l i t t l e z i n c and a n t i s o c y . 

28 14N 8S S a a l l v e l a In f r a c t i o n a l e l a i n between Pennsy lvan ia e l a l a 
of Lezio^ftoa group and Spot ted c i a i a . 

33 14N 6Z Vein in g a s i a s . Sioii lar la c h a r a c t e r bu t nar rower t h a n 
the Broadwater v e i n . 

29 14N 83 Two p a r a l i e l l a g veins in P i h t o d i o r i t e . One v e i n 8 t o 
10 incbea wide; o the r t c 3 f e s t . Quar tz e o a t a i n l c g 
g a l e n a , s p . n a i e r l t e , p y r i t e , e e n s s i t e , g o l d . 

£9 14tl< 31 '.'eia r epc r^ad to be 3-1/2 fee*, v i d e c c a t a l h i n A s U v e r 
s u l f i d e s , g a l e n a , and sons go ld . 

Sooa high-grade 
bonda. 

Good average 
g rade . Sooe 
high grade; in 
Au, A«. 

S 4 , 7 U t o n s o r e f r s a 
19C3-W, i n c l . .•s:icad 
aoosg na in p r o d u c e r s of 
d i s t r i c t . 

143,274 t o n s o r e 1 9 0 3 - 4 : 
One sf d i s t r i c t ' s l a r g e r 
p roduce r s . 

Some good ore i i 579 tons o r e 1 9 1 t - £ l . ^ e t 
narrow bands. s = a l t * r r e t u r n s t o 1933 

rapor t sd . a t f 33 ,9aO. 

Ind i ca t ed low-
grade average. 

High s i l v e r 

23 oz , Ag, 10% 
Pb, 7 * i l . 

Scce p r o d u c t i o n , O p e r a t e d 
SC-toa a l l l f o r s e v e r a l 
y e a r s fo l lowlnj i 1910 . 

Soae : i i : h - g r a d e s i l r a r o r e 
r epor t ed t o have i o o a r : n e d . 

769 t e a s o r e sh ipped 1 9 0 6 -
1921 by v a r i o u a l e s j e e s . 

123 t e a s o re 1 9 1 9 - 4 6 . 

Oa. s e l l SSI pees t 

Shallow sha f t now f i l l e d w i th 
d e b r i s . 

Two a d i t s : - i n a e e a a s i b l e . 

2SO-foot s h a f t • 2 l e v e l s - i n a c -
e a a a i b l a . I n t e i s l t t a n t o p e r a t i o n . 
I d l e s i n c e 1932. Had cyaa ida p l a n t . 

Shor t c roaacu t a d i t and d r i f t -
l a a e e e a s L b l a . S a f e r r e d t o l o c a l l y 
a s t h e * l r a a Bine? 

SOO-foot s h a f t - s e v e r a l l e v e l a -
I n a e c e e s i b l e i 100-foot a d i t . l t d 
a a v e r o l croaaeuca - a e c a a a l b j » I d l e 
fo r y e a r s . Sspor t isiea low-grade o a 

Croaaeiit a d i t 120 f e e t w i th 2DO-foot 
d r i f t . P a r t l y a o e e a a i b l a . 

7ou r x a i a a d i t a - SOO to . 1,600 f e e t , 
nnd a 60'^ '^°°* *^^^ <•' ^ i g Snowy 
c l a i a . . . d i t a a l a o on a number of 
o t h e r s l e l o a . Moat of tne o l d e r 
a d i t s i n a c c e a s l b l e . No a c t i v i t y 
a i n c e A p r i l 1948. 

fou r n a i n a d i t a wi th d r l f t a , c r o s s ­
c u t s , a i n z a a , a t e . - • z t e o a i v e . s ig 
seven n d i t open - o t h e r s g a n a i a l l y 
i n a c e e a a i b l c . See a l s o Laxln((ton 
and 7oa K e n d r i e k j . I d l e a t p r e s e n t . 

Slain c r o a s c u t a d i t 'Alth s h o r t d r i f t s 
on t h r e e v e i n s . A l l a c c e s s i b l e 
e z o e p t u g i m t h d r i f t s . I n a c t i v e 
s i n c e 1939. 

Seve ra l s d t t a now I n a c c e s a i b l e . 
P r o p e r t y i d l e f o r many y e a r s . 

Shallow s h a f t on ve in - a o t a c c e s -
s i b l s . 

Workings i h e c c e s s i b l e . 

Three a d i t s , e l l i n a c c e e s i b l e . 

C l a i s s a r . In f l o m n c , g roup . 1,SCO-
foot &dit . i t : ! 60 foot i i n : t t h a t 
aneounte r sd .leevy flew cf w a t e r . 
I d l e s i n c e 1892 
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CASCADE CCON-n, KCNT., 1949 
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Map 
r e f . 
n o . 

Name of p r o p e r t y 
or depos i t 2/ 

L o e a t i o n 
See . Twp. S. Descr ip t ion of d e p o a i t 

I n d i c a t e d 
e t a l content 

Bepor t ed 
p r o d u c t i o a Raoarks 

Montana (He lba r t I d i s t r i c t ( eon td .1 

16 Cornucopia 22,27 14N 

@ - L a e d - a i l v e r i c o n t d . 

8 1 Vein eofflooeed of about 12 Inchee of r u s t y q u a r t z wi th 2 
f e e t o f a l t e r e d d i o r i t e on each a i d e . Narrow s t r i n g e r s . 
of s u l f i d e s . Cold, s i l v e r , ga lana , a p h a l e r l t e , p y r i t e , 
and a l i t t l e s n a l e o p y r i t a . 

Sor t ed ore oa 
dump - 1.46 ox. 
Au, 33.9 oz. Ag, 
9.7% Pb, IS.ajb 
Z B . 

S c a l l p r o d n e t l o n . Too auch 
i l a e in ore i n e a r l y d a y s . 

Three a d i t s , a 300- foo t afcaft wi th 
2 l e v e l a . A l l i n a e e a a s i b l e . 
Long I d l s . 

17 CuDberlend 

18 uaeotab 

19 Souble Z 'XT' 

20 Eighty Eight "88' 

£1 f a i r p l a y 

22 n o r e n e e 

29 14H 

28 14H 

16 14H 

£0 14N 

ex Vein in g n e i s s , 
e l a l a a t n o r t h . 

Iky be aaoa v a i n a s t h a t oo Peabody 

ex Three ve ina - only one developed and mined, uacotob v e l a 7 t o 10% 
In s t r o n g f t a s u r e In gne l s a - £ t o 8 f e e t wide but oombined ?b ah 
nar rower in P l n t o d i o r i t e . vein mainly o f e l t e r e d Za, 1 t o 3 oa . 
orushed coun t ry t«ck wi th bands and d l s a e a l n a t i o n f of Ag. 
p y r i t e , l e a d , z i n c , and a i l v e r e u l f i d e a . 

88 Vein fo l lowing we l l -de f ined f r a c t u r e a l o n g a po rphyry - 7 
gnalaa c o n t a c t . Quartz , g a l e n a , a p h a l e r l t e , s i l v e r 
s u l f i d e a , p y r i t e , end acne c b a l e o p y r l t a . 

BE Vein probably in d i o r i t e and g n e i s s . D e t a i l s l a c k i n g . 7 
S i l v e r s u l f i d e s , ga lena , a p h a l a r i t e , c b a l e o p y r l t a , 
c e r u s a l t e la q u a r t s aad a a k e r i t e . 

£8 14N ex 

29 14H ax 

£3 r r l s e o 

24 Ga i t 

29 14H 

SOBS h i g h - g r a d e o re r e p o r t e d 
Blaed sosa y a a r s a ^ . 

More t h u 1 ,000 ,000 l b . ? b , 
n e a r l y 3 ,000 ,000 l b . za wi th 
a p p r e e l e b l e A«, Au, and ua 
f r o a 1942-49 . o r e a l l i e d in 
I l o r s i c e m i l l . 

Narrow v e i n la P i n t o d i o r i t e . S i l v e r a u l f l d a a , g a l e n a , 
a p h a l e r l t e , p y r i t e , o e r u s a i t a , e o a s i d e r a b l e l i a o a i t e . 

Four w a l l - d e f iikad ve l aa in g a a i s s . Concen t ra ted ve in 
3 -1 /2 f ee t w i d e . F lorence l a a i a j ve l a 4 t o 6 f e e t wide 
wi th s p l i t s . Uigh-grade bends and a t r e a x a , a a a s t l B a e 
f i l l i n g f u l l width of v e l a . i .a lena, a p h a l a r i t e , p y r i t e , 
a i i v a r s u l f i d e a , aona go ld , copper a l a e r a l a , l a b a r l t a , 
a a k e r i t e , q u a r t s . 

SI, Two aar row q u a r t z - f i l l e d f i s a u r e a i a hard g n a l a a . Oi ly 
cue v a r r a a t e d dave lopsen t . S i l v e r a u l f l d a a , g a l s i a , 
p y r i t e , and a p h a l a r i t e . 

£5 Grahnn k Hollowbush (S & 3) 

£6 H a r t l e y 

27 Hegenei 

£9 1411 8Z Four o r s o r e ve in* l a P l a t o d i o r i t e and ffiaiaa. Haia 
(Col t ) ve in on ly cne a i n e d . 1 t o £0 f e e t wide . A l t e r e d 
eruataad count ry rock wi th boads aad l e n s e s of s u l f i d e s -
s i l v e r s u l f i d e s , ga lena , s p h a l e r i t e , p y r i t e wi th b a r i t e . 
a n k e r i t e , and q u a r t z . 

3£ 14N ax Tela ooapoaed a n i a l y of s i l i c i f i e d g r e i s a with s u l f i d e a 
n a l n l y in i r r e g u l a r banda but aooa d i s a e n l n e t e d . S i l v e r 
s u l f i d e s , p y r i t e , ga lena , s p h a l e r i t e , end c h a l c o p y r i t e . 
Sane go ld , n o u g h t by aooa people t o be e x t e n s i o n of 
Broedwater v e i n . 

£9 14N ex Three or a c r e v e i n s in g n e i s s . I k i n No. 3 v e i n o s e n p i e s 
we l l -de f ined f i s s u r e - a few inchea t o 4 f e e t i a w id th . 
Itain ore shoot 600 f e e t long, aunded. S i l v e r s u l f i d e s , 
n a t i v e a i i v a r , ga lena , a p h a l e r i t a , p y r i t e i a c rushed 
g n e i s s with q u a r t z , a a k e r i t e , b a r i t e . 

16 14N BE Four or a o r t v e i n s in g n e i s s , d i o r i t e , and q u a r t z porptyry. 
V i l ipa ve in aoa t product ive - s i l v e r , l e a d , z i n c , copper . 
I ron s u l f i d e a and go ld . Cold Bock va in a l n e r n l a t h e aaoa 
wi th n a t i v e copper and a i i v a r . Baker ve in i s low-grsde 
a i n s r a l i z e d zoae eonta l : : ing a a i n l y e a e l c o p y r i t e . 

Sor ted o r e ; 20 
t o 74 OS. Ag, 
11% Pb, 18% Z B . 

19 t o 29 OS. 
9 t o «)k n . 

A<. 

S e l e c t e d ore OB 
d tnp - 32 ox. Ag, 
33% Pb, 9.3% Za. 

tell 

^•mil t o snaga a l a e d . 

125 tone of a r e , 1 9 1 9 - 2 £ . 

109,199 t o n s o r e 1901 t o 
I M S , i a e l . So r e e o r d a 
before I v O l , bu t h i g h - g r a d e 
o re r a p o r t e d . A l a r g e 
p roduce r . 

No or* i h l p p e d . 

800,900 OS. A« up t o 1920 . 
20,961 t ana o r* f r o a 1901 
t o 1948, i a e l . 

NO e a r l y r e e o r d a . 9,S3< 
tOBJ o re f r o a 1934 t o 1943, 
U e l . 

At 99a- foo t 
dep th - 20 OS. 
Ac. 4.9% Pb, 
4.9% Zn. S a e 
h igh g r a d e . 

Sanple of 
• a t e r l a l oa 
dunp - 2.9% Pb, 
2.9% Z B , 4 . 3 OS. 
Ag. Sooa h i g h -
grade s p o t s . 

Seas seeocdary Large e a r l y p r o d u e t i a n n o t 
e a r i a h o e n t . Above of r eeo rd i 64 ,423 t o n s o r e 
average a i l v e r f roa 1901 t o 1940, i a e l . 
o r e . 1,923,426 OS. As, 3 , 3 9 4 . 7 6 9 

l b . ? t . 

Some h igh-g rade 
a i l v e r o r e . 

Sooe s s a l l l o t s . S h i ; a a i t s 
i a ^ o t a l va lue r e p o r t e d a t 
129,000 to | : 0 , 3 0 0 . 

MO- foo t a d i t - iaaceeaslb la. 

f o u r a d i t a f r o a 100 t o over 1,200 
f e e t l o n g . Aleo two o t h e r s oa 
o t h e r v e i a a a i n e d t o a o a l l ex t en t 
yeara . a g o . O p e r a t i o n ausyended 
Hay 1949 . 

3 0 0 - t o sOu-foot a d i t and aooe 
Shallow s h a f t s - i n a e e a a a l b l a . 
l .aat worked aoout 1934. 

Upper a d i t . Lower a d i t about 
1,700 f e e t long o o e t l y i a r o e k . 
l a a e c e a a i b l a . L i t t l e done a ince 
1890. 

S h o r t e d i t - i n e e e e a s i b l e . 

S ix a d i t s . Two-aoapartmaat w u u a 
f roa lowea t a d i t , 900 f a e t deep 
wi th 9 l e v e l s . Uoat of lower a d i t 
a a e a s a i b l e . I l n s e aad o t h e r e d i t s 
l a a o e e a a i b l a . I d l e s i nce 1943. 

6 2 9 - f o a t a d i t d r i v a a i a 1939 t o 
e x p l o r e « i a t was s o n s i d e r e d t o be 
sou tbo ra e x t e n s i o n of Eq>iator v e l a . 
Ad i t a a e a s a i b l e , r a l s a f roa i t haa 
s aved . 

Tno u p p e r a d i t a ; lower oaa p a r t l y 
a e c e s a i b l a . Also e x t e n s i o n of ^ e a a 
a d i t aad of l e v e l s f r o n ^ueen s h a f t , 
a l l now I n a o e e e a l b l a . Soeis ^ i n t n g 
d u r i n g 1949 . F l r a t a i n e l a Ne iha r t 
d i s t r i c t t o pay d l v l d a a d s . 

A d i t aad 2 9 0 - r o o t abaf t with 2 
l e v e l s . Heavy flow of water on 
290- fob t l e v e l i Hot a i a e d below. 
A l l • o r k i a e s i c a e e e s s i b l e . 

IHln a d i t about 1.000 f ee t l ong , 
l i a z e f r o a a d i t 900 f a e t d e e p , lioat 
of main v e i n above bottom l e v e l 
a i n e d f o r l a o g t h of about 400 f e e t . 
A l l a o r k i a g s I n a e c e s s l b l e . 

400- foo t a d i t and 119- foo t snaf t 
wi th 300- fooc d r i f t l e v e l on 7 i l i p a ; 
100- foo t Shaf t w i t h 90- foo t d r i f t 
l e v e l , end 265 - f aa t a d i t d r i f t oa 
Gold Sock ; 163- foo t a d i t d r i f t and 
1 0 0 - f c o t X-cut on Copper ^ a , n ; 
79 - foo t a d i t on Baker . Al l aow 
I n a e e e a a i h l e . 

lK!22 7 rt 
P -



KiaERAL QI3JSTP.? SDiTTZr TASLX 
CASCADX c a s r r ; , l e i i r . , I9«9 
M t a l i l e Ulaaril Ihposl ts 1/ 

Hap 
r«r. 
BO. 

liaot of preparty-
or dSBoslt */ 

Loeatloa 
Sao. TwD. B. Paaerlatioa of dapoalt 

ladleatod 
• a t a l coataBt 

Sapartod-
;reduetlcB ga—ifci 

MoBtaaa IMelttart) d l a t r i a t 
Copper 

1 Harlay Craak (lopariol, 19,aO 141 BE Tolas in graalta porphyry. Chaleopyrlta aad- soas gold. 
Royal, fc CrBBlto Ut. group*) 

(a) 0old-3ilvT 

To 20% Cu, a 
Itttla (Old. 

Nona 490-, too-, aad z a - r t a a t adita. 
Zdla for aaay yaors. woriuaca 
laaaaaMlbl*. 

e 

3 

4 

Bull of tha Wooda 

Coownaoalth. Spotted, fc 
Lucky. Striko 

:.X.L. - Eurska 

39 

£8 

£1.28 

14a 

141 

14H 

9 Laxiagtoa No. 2 

6' Ls.iiay (Jobanaaaburg) 

7 Spottad Man* 

S Boaton 

9 Big 3*T*B 

10 Clock Bird 

11 Black SloBOBd 

IS a i l s u r d 

13 Brokso Hi l l 

14. Chos^pioB ' B ' 

IS Coneantrate fc Mccarcn 

1^22 

Bfi a u a r t z - n i l a d Tlsaura in Nolliart quar t s i ta eoatciaiac 
acaa sulf ldos, fold, aad a i l r a r Blaarala . 

81 Tao Taiaa la Plato d ler i ta . Te 2 fast in • t d t b . Leeal 
• p l l t t l a c . Gold and O B U aaoiints. of a i iva r aulfldaa, 
galaaa, cbaleopyrlta, and aphaler l te . 

BE OlaaoBiaatad aiiallow dapoalta ta Sioa Craak porphyry. 
Cold, aooty s i lver sulfide, scae aatlva a i ivar , nad 
Baagaaasa ozl'daa. Seoa n l o a a . 

£2' 14N a i Voin la. gray gnolaa. Baavy eoaraa pyr i te eoatalalac 
aoaa geld. 

7 14li Bi Saal l fuarts-fi ' l lad fiacturea eaitalBlBg pyr i t e , 
U 1411 7E l iBoai ta , gold, and a l i t t l e onaleopyrlte la 

a i l l e i r i a d soaos ia honblaada gnalaa'. 

AbOT* avarao 
Au aad Ag. 

Sooll oaouBt of a i i va r ore 
• l a sd . 

AU, - t , Cu fc ?% ore . 

JAeiT* ovorago 1906-31 - L.IBB teaa o r e . 
Au. U to I s OS. 
A«. 

T None 

AToraga about Hoaa. About BOO tena 
0.29 OS. Au por ezidiiod' cre oa dua^a. 
tOB. 

87 14N BE VbiB la Plato d ior i te and gasiaa. A few laehaa to 3 feet Solaotad ore to Sooa ara reported t o Mv 
wlda. Altarad eouatry reox v i th a i r roa quarts a t r l iwar . l.OS os. .Au par boea shipped. 
Pyr l ta with gold, aiivar. l i t t l e lead, s loe . ten . 

(Q) @ . Uad-SilTor 

27 14H as A Buobar of volaa ringiac to 6 feet la width la P u t o 
d i o r i t e aad gaal ta . ^ r i t a , galeae, aphalar i te , Oliver 
auifldoo, gold, aoaa ehaleopyrita. Koay ciaioa - aao 
repor t . 

£7.88 14H 8 ! ICa'la vola la Plate diori te aad gaal-aa ovarlaia by 
qua r t s i t a . A faa laehaa t o 1£ faet wlda, aTeraga S to 
6 fea t . Heavy oulflda baads la al tarad • laerol lsod 
eouatry rock. Laag ore ahoota. Pyrl ta , s i lve r aulfldaa, 
gold, goleaa, aptailerlte. eopper a laara l f . 

£8 14N BC Throe valaa la Plato dlorl tc sad gaaiaa. Ouartz-filled 
f isauras raagiag to S faet la width. Jooty s i lver 
aulfldaa, galaaa, aphalarite, pyr i t e . aooe gold. 

SoBO' hl(h-gFoda 

2£ 14N BE Several valnc la ipelss ' and d i o r i t e . Width aot kaoaa. 
Silver aulflcoa, galena, a l i t t l e zlae aad aatiBBcy. 

flood avorog* 
giedo. Seoo 
'high grade ta 
Au. Ac. 

5oM good oro in 
aorroa baada. 

ladlcotad loa-
grada averag*. 

£8 14N BE a sa l l vain ia froatloaol e la ia bataaaa Paaaaylvaaia o lola T 
of LozlactoB group aad' Spottad e i a i a . 

33 14H eZ Tela IB p e i a a . Sial lar la eharactar but aarrowar thaa High a i lver 
tha Broadwatar vaia. 

£3 14N 83 Two paral lal lBg valaa ia Plato d lo r i t a . Dae vela 3 t e 
10 iBChaa wide; other tc 3 fee t . Quarts :a.-.tai3iag 
galaaa, apnalarit*', pyri te , e a n a a l t a , gold. 

£9 14N BE Vein reported to be 3-1/2 feet wide ec s t a inu j ; s i lver 
.aulfldaa, galaaa, and aosia gold. 

S3 oz. Ag, 10% 
Pb. 7% Za, 

94.7U ten* oro t s aa 
ltC.3-46, i a e l . MSJai 
aaong aa'ia produears of 
d l a t r t s t . 

143,274 toaa ore 1302-43. 
Oaa of d i a t r l o t ' a Ijtzior 
prodaeera. 

979 tBBs ore 1919-21. Sat 
asallor ratuxaa t o 1939 
reported' a t »33.9e0. 

Soae jroAietloa. Oporatad 
9G-(aa a l l l for aaverol 
yoora folloifla« 1910. 

Soae high-grade s l l r o r oro 
rsported to novo :eea a iaed . 

769 tana ore oUpped 1906-
1981 by varleua leasaea. 

1E3. toaa ore 1919-46. 

One salpsont 

Shalloa ahaft aoa f I l i ad with 
dabr ls . 

Tao adi ta - iaaeeaaatbla. 

S90-foot abaft - S lovola - l aao­
eeaaibla. iBtenal t toat oporailea. 
Idle siaeo 193K. Hod eyaaldo p U a t . 

Sbort croascut edit aao d r i f t -
iaaceeaslbla. Koforrod to leeol ly 
ao tbo ' I roa alaof 

900-foat shaft - sovorol lovals -
taaecaasibla. 100-feot ao i t Aita 
aovarol eroaacut* - aeeoaolbJb Idle 
for yoora. laport aacB lov-grodo o a 

Srcaaeut ddtt 1 » foot a l t b 200-foet 
d r i f t . Par t ly aooooaiblo. 

Four sola ed i t s - 900 to 1.600 feet , 
aad a 60" ' ' ^°* * '^^ <» 3^1 Ao*T 
e la ia . iAito olao oa a auabor of 
eth-er e la laa . Hoot of tao d o o r 
adita iaaoeoaalblo. Ho ac t i v i t y 
ainee April 1948. 

Four nslB adi ta with d r l f t a , erosa-
euta. oiasoa. a t e . - aztanst.vo. slg 
savaa adit epaa - otbora genarally 
iaaeeoaaibla. Soa alao Lazlagtoa 
aad- Tea Haadrieka. Idle at praoont. 

m i a srooaout ad i t « l t b abort d r i f t s 
oa three volaa. All aoeaaalble 
except lag amth d r l f t a . laaet lvo 
aiaeo 1939. 

Several ad i ta aow ioaeeesatblo. 
Property Idi'e for aooy y.aara. 

Sholloa abaft oa vela - aot aeeao-
a lb lc . 

Wbrkingo ioaoceaalblo. 

Three- e d i t s , e l l laaeeeoaible . 

Cleiaa ere la Floraaee group. 1,SC0-
foat adi t with SO foot maze that 
SBCouatered oeavy flew of water. 
Idle since 189E 



Map 
ref. 
no. 

Hoaa of preparty 
or doboslt \ l 

Moataaa (Helbart) dlatrlet 

USERAL a X S I F X SDRTXT TASLX 
CASCADI C03I?:, MONT.. 1M9 
Hatollie Hlaorol Dipoalts 1/ 

Loeatloa 
Peaeriatlea of dapoalt 

ladleatad 
aottl contmt 

CoBpar 

1 Horloy Crook ( laporlal , 19.30 14H BE Tolao la grani te porphyry. Cboleopyrtte 
floyal, fc Graai'te lit . groupo) 

aad aeao gold. 

(5) Cold-311vef 

To 20% Co, a 
t t t t l o geld. 

'Soportod 
product lea- goaamg 

490-. t oo - , aad 2e9-feot oalt 'o. 
Idle for aaay- yoora. vorkloce 
laaeooaalblo. 

s 

3 

4 

Bull of tbe -coode 

Cconocaoalthi Spottad, fc 
Lucky Strike 

I.X..L. - Eureka 

33 

88 

si.sa 

1411 

1411 

UH 

9 Loxlogtoa No. 8 

6 Lenoy (Johannaeburg) 

Bfi aua r t s - f l l l ed flaaura la Helbart quar ts i ta eoatetalag 
aoaa Pulfidoo, fold, eaa a l lvor o iaora la . 

8X Tao Tolaa la Plato d ior i to . To S foot la wldtb. Leeal 
e p l l t t l a g . Cold aad. aoall aaounta of allvor aulfldoa, 
galaaa. ehaleopyrita, aod aptaalarlto. 

8X Olaaaalaatod ahallow dapoalta la SBoo Crook iporpbyry. 
Cold, aooty Oliver oulfido, soae aatlvc al lvor , nod 
saasoaaoe ozldoa. Soas .galeaa. 

88' 14H 81 Vein la gray gBeloa. Heavy eoerao pyri te eoatalalng 
OOBO g o l d . 

7 14M BX Sonll fua r t s - f i l l ed fxacturoa eaa.talalBg pyr i t e , 
IS 14N 7E l i a o a i t e , gold, and e l i t t l e eaaleopyrlt* ia 

a i l l e l f i o d zoBoa la bonbleado gaolao. 

7 Spotted Horae 

a BaatOB 87 14H 

9 Big SOTOB 

10 Block Bird 

i l Blaek Slomad 

IS Bllszard 

13 Brokaa Hill 

14 ChOBploa 'B* 

19 Cooeantrote fc Itocartn 

l022 

Above avorago 
Au aad Ag. 

Jlbevo avorago 
Au. 10 to 19 c 
AC. 

Sboll aaouBt of a l lvor are. 
•iBOd. 

Soae AU. «c> Cu k A ore . 

190«iOS - l.iea toaa ere. 

Hoaa 

AToraga about Heao. About 300 tona 
0.20 OS. Au por ozidlsed cre ea du^a. 
tea. 

S7 14H ex Vbia la Plato dlorita aad BBolao. A faa laehaa te 3 foot Solooted ore to Sena ore reported to hav 
•Ido. Altored eouatry rook with aarrea quarts atrlagar. l.OS es. Au por boon aaippod. 
Pyrite. with gold. oUvor, little load, slae, 

(o) @ . Uod-Sllvor 

BE A auaibor of volaa riagiag to 6 feet 1B aldth la Plato 
d lor i ta . aad goaiao. ^ r i t a , galaaa, aphalar i te , Oliver 
ouifl'dao', gold, aooo eholeopyrlta. Voay eioiaa - oaa 
repor t . 

87,88 14N ax 

£8 I4H BT 

8£ 14N BE 

kola vela la Plato dlorita and gaolao overlata by 
qua r t s l t o , A few iaetaea t o 1£ foot 'wido, oTaroge 9 to. 
6' f ee t . Heavy aulflda beads la altered ailaarallsod 
eouatry roek. Loag ore aboets. Pyri te , s l ive r aulfldaa, 
gold, goleaa, apbaleri te, copper Blaoralf. 

Three volar la Plato diori te sad gaeiao. Ouartz-fi'lled 
ifiasuras reag^iae t e S fact ia width. Jooty a i lver 
aulfideo, galeaa. apbslsrltOi py r i t s . seoe gold. 

Ssvoral Tolac la ipeias and dlorl ' to. I ldth aot kaowa. 
Silver aulfldoa, ce^cnCt •' Ht . t le zlae aad aatiaocy. 

£8 14H 

33 14H aZ 

BE 'Ssall vola la fraetldaal c l a i s bataeoa Foaaaylvaala e l a l a 
of Loxlaetoa group aad Spotted e i e l a . 

Tela IB {Bolso. Sia l lar In character but aarroaar ttaoa 
tha Broedwatar vela. 

£9 i4N 6S Tao pa ra l l a l i ag velaa la Plnto d io r i t e . Cae vols 3 t o 
10 inehae a ide ; other tc 3' feet . Quartz cor.taiaing 
galena, aphalar i te , pyri te , e e n a a l t s , gold. 

£9 14N 8S Vein repcrted to be 3-1/2 feet wide ccateininA s i lver 
sulf idea, galena, aad aoM gold. 

high-grade 
boBdo. 

Coed Bvarago 
grade. Soao 
higb grade ia 
Au, Ac. 

94.7U tons ore. f rea 
1109-48., i a e l . .-aajcad 
aaocg aaia producors af 
d l a t r l e t . 

143,274 toaa oro 1902-43. 
Oao 3f d i a t r i s t ' S ' l a rger 
predueara. 

good ore ia 979 tsas ore 191i-£l . Set 
Borrow beada. osaltor raturaa t o 1939 

reported a t »33,9e0. 

lodleated loo-
crado average.. 

High Sliver 

83 ex. Ag, 10% 
Pb , 7% i l . 

SoBO jroAietioB. operated 
SC-taa a l l l for seversl 
years follovlag 1910. 

Seas high-grade s i lvor are 
reported to zava bean a iaed. 

769 teaa ore aclpped 1906-: 
1981 by various laaaaaa.. 

123 tcoa oro 1919-46. 

Oaa a l l ss ipse: 

Sbolloa shaft aow f i l l e d with 
debr i s . 

Two adi ta - iaooeoaaiblo. 

890-foot aboft - 3 lovola - i aae ­
eoaaibla. iBteni t . too t oporotioB. 
Idle slaee 1938. Hod eyaaido plant . 

Sbort croaaeut edit aao d r i f t -
iaaceeaslbla. .Koforrod to loeolly 
so tho ' t r e a aiaof 

900-roat shaft - sovorol iovola -
iaaeeeaalble. 100-foot aoi t *itB 
aovaral areaaeuto • eocooolbkk Id le 
for yoora. Bsport aieo low-grade oa 

Srcaaeut adit 180 faot with SOO-foot 
d r i f t , par t ly aoeoaolblo. 

Four sola Bdlta - 900 to 1,600 feet , 
aod a 60>>-'dot odi t OB 3ic t a a a j 
e l a i a . ,-41 to olao oa a auBBor of 
ether s lc ina. Hoot of the elder 
adita iaaeeeoatble. Ho t e t i v l t y 
oiiMo April 1948. 

Tour .'aaia adita with d r l f t a . e ros t -
euto, oiaxaa, e t c . - exteaalva. slg 
bovoa adit epea - otbora geneial ly 
iaaeeoaaibla. See also Losiagtoa 
and' Tea Ifcadricka. Idle at preaoat . 

Ilaia erooseut odi t « t tb oaor t dr.lfto 
OB three veiao. All aeeeaoible 
ezeeptiac south d r i f t a . laoatlTO 
aiaeo 1939. 

Several adi ta now laaocasalbla. 
Property idle for aoay years'. 

Sholloa shaft ea vela - aot accee-
a ib l a . 

Workiago iaaoceaaible. 

Three e d i t s , e l l iaaeeoaaibla. 

Claixa are la Floniace group. 1,900-
faot sd i t wits SO foot wiaze tea t 
eaeouatered .'.aavy flow sf water. 
Idle J lase 1892 



laaENAL a d u s r ? . ? aoRTzr TASLS 
CASCADX CaaR?: , UOKT.., 1949 
Hstollle Hlaorol Apoe l t s 1/ 

tap 
ref. 
ae. 

Haoe of property 
er deposit 1^ 

Leeotiaa 
See. Twe. R. Beaeriatien of dopoett 

ladleatad 
a o t t l e o n f t 

Soported 
productICB »acaHM 

Moataaa IWeihortl d la t r l e t 

1 Horloy Crook (laporiol , 19.M 14H 
floyol, fc Croaita Ut. croupe) 

© - Copper 

BX Tolao la graal to porphyry. Chaleepyrtte aad 

V5/ - Sold-Sllvor 

gold. Tb 80» CU.. a 
l i t t l e gold. 

490-. 800-. aad 289-foot a o i t o . 
Idl'o far oaay yooro. aorklaga 
laaeeeoaible. 

8' 

3 

4 

Bull of the Soodo 

Coaaonaoaltb, Spotted, fc 
Lueicy Striko 

I.X.L, - Euroko 

33 

SB 

81,28 

1411 

14M 

14R 

9 Lexington No. 2 

6 Laiiay (Jobonnoaburg) 

7 Spottad Herco 

a Boatoii 

B£ ^lartZTfll led fiaoure la Solbort quortxlto eoBteialag. 
aoaa aulfldoa, fold, oaa al lvor 'olBorola . 

8X Too voioo la Plato diorite,. Te 2 feet In width. Local 
op l t t t lBc , Cold aad saall aaeuBta of oUrar aulfldaa, 
SalaBo, cheleopyrlte, aad apnalorl to . 

BE Olaaaalaatod ahallow dapoalta la & O B Crook porphyry. 
Gold, oooty Oliver aulfido, aoaa aotlvo a i lver , aad 
BaagBBaae ozldoa. Seaa galooo. 

88' 14H aZ Vela la groy p e l o o . Heavy eeorae pyr i t e eoatalalac 
OOBO g o l d . 

7 14M ax Saal l quar ts- f i l lod fraeturee ciBtalnlBg pyr i te , 
18 14H 71 l i s a n l t o , gold, and s l l t t l s caaleopyritc la 

a i l l e l f i o d soaos IA bonblaada gaeiao. 

87 14M 

9 Big 3«vea 

10 Block Bird 

11 Black Btoaoad 

IS Bllszard 

13 Brokaa Hi l l 

14 Choaploa 'B* 

19 Concentrate fc Monarch 

U022 

? 9 M 1 1 aaeuat of a l lvor are 
BlBOd. 

Abovo avaroca Seaa AU, " t , Su fc n a re . 
An aad Ac. 

*bovo ovorace 1906-38 - 1,188 teaa o re . 
AH, 10 to 19 es . 
Ac. 

T HOBO 

ATorago about 
0.20 OS, Ail por 
t ea . 

About 800 t e a s 
esidtsod oro oa duapo. 

87 14N ae Vbio IB Plato dior i to aad gaoioa. A fow laehaa te 3 foot Solooted oro to Sooa ore reported to sov 
wide. Altered couotry looa with aarroa quarts a t r lacor . 1.08 es. Au por boea aaippod. 
Pyri te with geld, sUvor, l i t t l e lood, s l a e . ton. 

Q ) •? Lood-SUvor 

BE A ButAer of veiaa ranglac to 6 feet ia width la Pinto 
d i o r i t e aad gaoisa. ^ r l t a , galeaa, apbaler i te , Oliver 
aulfldoa, gold, ooao sholeopyrlta. i:aBy eiaiaa - aao 
repor t . 

87,88 14N ax Mala vaia ia Piato diorite aad' gaaiaa ovarlaia by 
q u a r t s i t a . A few iaehas to 12 feet wide, sverage 3 to 
6 foet . Hoovy sulflds beads la a l tered BlaaTolisod 
eouatry rook. Loag ore ahoota. n r r i t o , Oliver aiilfldea, 
gold, goloaa, aphalari te, eopper a laero l f . 

88 14K a s Three volaa la Plate diori te sad gaeiao. Ouartz-filled 
fisaurea raaclag to 8 feet la width. Jooty ai ivar 
aulfideo, geloao. apbalerite, py r i t e . aoas gold. 

88 14H ax Several volac la ipelss and d io r i t o . :ildth aot kaowa. 
Silvor aulfldoa, faleaa, a l i t t l e slae and. aotlaqey. 

9 B 1 1 vola la fractional e la ia bataeoa Poaaaylvania e l a l a 
'Of Loxla^toa' group aad Spotted c io ia . 

TeiO' la gnelaa. Sial lar in character but narrower then 
the Broedwater vela. 

Two parol ' loliag volaa. la Plnto d i o r i t e . One vein 8 to 
10 inehae wide; other te 3 feet . Quartz eectaining 
galena, aphalar i te , pyri te , eeruasi te , gold. 

'Vein repcrted to he 3-1/2 feet aide ccntaizlSA si lver 
aulf ides , galana, and aeaia gold. 

Sooa high-grade 
boBdo. 

Good average 
erode. Soae 
high grade ta 
Au. AC. 

94.713 tona oro frea 
19CS-4B. i a e l . .-asxsd 
aaoag aaia producers of 
d to t r l o t . 

143,374 toaa oro 1902-43 
Oao af d l a t r l e t ' s l a rger 
producer0. 

Soae good ore la 979 teas ore 191S-S1. se.t 
aorroa baada. s s s l t s r ro t iuss t o 1939 

reported .01 »33,960. 

SB 

33 

29 

£9 

14M 

14H 

14N 

14N 

ax 

BZ 

BS 

BE 

Indleated' lew-
grade, average. 

High s l lvsr 

83 OS. Ag, 10% 
Pb, 7% Za. 

Seae produettoa. Operated 
9C-teB' a l l l for (overal 
yoora fol lovlac 1910. 

i l i±- ( rada s l l va r oro 
reported to sovO' bean aiaed'. 

769 i iae ore abipped 1906-
1981 by voricua leaseea. 

123 tona oro 1919-43. 

Oas ssall ssi'pees 

Sbolloa Aoft aoa f l l l od a l t h 
debrl*. 

Too edlto - iBaeeooatble. 

890-foet ahoft - 8 levels . - laoe-
ooaalblo. l a t u a l t t a a t eporatloa. 
Idle aiaeo 1938. Hod eyaaldo p laa t . 

Sbort croaaeut od'U oao d r i f t -
iaaaeaasiblo. Soforrad to leeol ly 
eo tbo. 'IroB a l s o ; 

900-fo6t' abaft - sovorol lovola -
iaaeeoooible. 100-fooe ooi t • i t a 
eovorol aroaocuto - aeeoeolbhk Idle 
for yoora. Isport auoB loo-grodO' am 

Crdsaeut edit 180 foet with 800-foot 
d r i f t . Par t ly ooeeoolblo. 

Fbur BolB odlto - 900 to 1.600 feet , 
aod e gfi-foM edi t oa Slg S&oay 
e lo ia . ';,dlta olao oa a auabor of 
other clelBO. Hoot of too olaor 
odltO' iaaoeoaalblo. He •et iv. l ty 
elnee April 1948. 

Four.'aala adita wl'th d r l f t a , erosa-
euta, Biasoa, e t c . - extOBBive. slg 
sevea. edit- open - othoro geoeial ly 
iaaeeoaalble. See olao Loxlactoa 
aad ?ca Ueadrleka. Id le at preaoat. 

Uaia sroooeut ed i t » l tn ohert dr i f ta 
OB three, veiao. All aeeeaoible 
exceptioc aouth d r i f t a . Inootlve 
oiaeo 1939. 

Sovorol adi ta aoa laooeasolblo. 
Property idle for oaay yoara. 

Sholloa abaft oa vela - aot aeceo-
a ib lo . 

Worktaeo laaeeeoaible. 

Three e d i t s , e l l iaaceeeaible . 

Claiaa are la- Florence group. 1,SCO-
foot sd l t wita. SO foot winze tea t 
eaeouatered neavy flew cf wetar. 
Idle since 189£ 

- i t -



PHOTO 1 
Silver Dyke Tailings piles bisected by 
imnamed tributary ot'Carj-ientcr Creek. 
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PHOTO 2 
Unnamed tributary at the confluence of Carpenter Creak. Unnamed 

tributary and Carpenter Creek in contact with Silver Dyke tailings. 



PHOTO3 
Caipcnler Creek Tailings site with Carpenter Creek running through piles. 

PHOTO 4 
Carpenter Creek tailings piles with C'arpenter Creek in the foreground. 

Note erosion gullies on tailings pile draining into Carpenter Creek. 

75-y(W(M.I)0 
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Reference No. 11 
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MONTANA DEPARTMENT OF STATE LANDS 
ABANDONED MINE RECLAMATION BUREAU 

HAZARDOUS MATERIALS INVENTORY 
SITE INVESTIGATION LOG SHEET 

Mine/Site Name; CARPENTER CREEK TAILINGS PA#; 07-103 

Date: May 24 and 25, 1993 Time; 1245 / 0715 

Field Team Leader; Tuesda-y, Pioneer ' 

Sampling Personnel; Babits, Clark/ Belanqer, 
Flammang/ Lasher; Pioneer 
Pierson, TD&H 

Visitors; None 

Weather/Seasonality Observations: Partly cloudy; slight breeze; 
65"F; Carpenter Creek is running fairly full with lots of run-off 
crossing tailings; cool/ wet spring weather. ' 

Photographic Log cnia KOU aad photo •o.-e/vidoo Tape •uatoor)'; #l-#3; NE on .lower 
Carp. Crk. Tails facing SW (Panorama); #4; Where surface water 
enters tails (E); #5: Surface water running across tails (S); #6; 
Surface water flowing across tails (NW); #7: Tributary creek 
entering Carp. Crk. (NW); #8: Same as #7 (W); »9; W end of tails-
Tails dam-South; #10; Same as #9 and tails sluffing (SE); #11; 
Surface water drainage/ (NE); #12; Carp. Crk. Tails washout (N); 
#13; Upper Tails (W end) dam (S); #14; Tributary creek entering 
Carp. Crk. overview (NE); #15; Tributary creek entering Carp. Crk.-
Upper Tails (W end) (N); #16; Water drainage onto Upper Tails NE 
section of tails (SE); #17/18; Panorama shot of Upper Tails (SW) 
sitting on W end of tails; #19; Tributary creek on NE corner of 
Upper Tails (SE); #20; Same as #19 (NW); #21; Tributarv creek 
entering Carp. Crk. and center of Upper Tails (NW); #22,23; Lower 
tailS/ panorama from road to East; #24-26; Upper Tails./ panorama 
from.road looking East-South. Video Tape No. 1 

G e n e r a l C o m m e n t s / O b s e r v a t i o n s (act eovarad apoclflcally in attached Zavaatoty Pozaa}:_ 
Present on the East side of Carp. Crk. approx. 6' bgs. is a 1' 
layer of black stained particles. Materials (sand s cobbles) 
appear to be coated with black substance. No hydrocarbon smell 
present at or near 07-103-SW-5 sampling site, SE-2 (XRF sample) 
site and 07-103-SW-l site. 
Other Hazardous Materials/Substances Present; N/A 

General Comments on Potential Remedial Alternatives; Route surface 
water around or over tailings; pull back tailings from Carpenter 
Creek. 

MDSL AMRB/PIONEER 4/9/93 
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I . BACKGEIOUND INFORMATION 

This information i s t o be col lected to the extent p r ac t i c a l p r io r t o conducting 
the s i t e Inves t iga t ion . Data gaps shal l be f i l l e d In during the inves t iga t ion . 

M i n e / S i t e N a m e ( s ) ; CARPENTER CREEK TAILINGS PA#; 07 -103 

L e g a l D e s c r i p t i o n ; T 14N ;R 8E ; S e c . 16 , SE1/4SW 1/4 1/4 
S e c . 21 , NE1/4NW 1/4 1/4 

C o u n t y ; CASCADE Mining D i s t r i c t ; NEIHART 

L a t i t u d e ; N 4 6 " 5 8 ' 00" L o n g i t u d e ; W 110° 43* 0 1 " 

P r i m a r y D r a i n a g e B a s i n and Code; B e l t C r e e k / 1 0 0 3 0 1 0 5 
S e c o n d a r y D r a i n a g e B a s i n ; C a r p e n t e r C r e e k 

USGS Q u a d r a n g l e map n a m e ( s ) ; N e i h a r t 

Mine T y p e / C o m m o d i t i e s ; M i l l T a i l i n g s ' 
A c t i v i t y S t a t u s : A c t i v e , I n a c t i v e / E x p l o r a t i o n /Abandoned X . 

O w n e r s h i p s t a t u s : Known YX N ; p r i v a t e / p u b l i c ? P r i v a t e / P u b l i c 
Ovmer, A g e n t , o r Contact(zaciud* addraaa and phoa* Dhon available): Amax 
Exploration; Lewis and Clark National Forest/ P.O. Box 871/ Great 
FallS/ MT 59403. 

Relationship to other mines/sites in the area/district; Down 
stream from several mines including Silver Dyke Mill. Tailings at 
Carp. Crk. are thought to originate from the Silver Dyke Mill. 

Regulatory Status (Activity by other agencies)? Hardrock permits? 
Past Reclamation Activities? AMRB reclamation planning. 

General site features: Elevation 5900' ,Slope Very gentle , 
Aspect Southwest 

Land use; Mining / Recreational X , Residential , Urban_ , 
Agricultural , Other(Specify) 

Area of disturbed/unvegetated lands? 15.6 acres. 
Dimensions; Lower pond/ 360/000 ft'; upper pond/ 320/000 ft'. 

Predominant vegetation types: On tails.; none to some snake grass 
colonizing surrounding area; Lodgepole pine on slopes; willows in 
stream floodplain. 

Access: roads - good X ,poor ,4wd ,trail . .. 
Other logistical considerations (proximity to other sites). Big 
Seven mine further up Snow Creek Road; Silver Dyke Complex further 
up (1.5 miles) Carp. Crk. Road; Baker, Vilipa, and Sherman #2 all 
within 1 mile of site. ^ 

MDSL AMRB/PIONEER 4/9/93 
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CARPENTER CREEK TAILINGS. P.A. NO. 0 7 - 1 0 3 
T14N, ROSE, SECTIONS 16, 21 

SCALE: r = 1000' 



Montana Bureau of Mines and Geology 10/22/1993 
Water Well Log Data - -

«*11 No. Location Depth Yield Static Water Level y'̂ .l 
)i:123062 
M:123061 

14N 08E 20 DBA 
14N 08E 20 DBA 

41.0 
40.0 

4.0 
7.0 

24.00 
0.00 

( ' • 

4 



Well logs within 1 mile radius; water rights 15 mi downstream attach 
Wall Log >rintout(a). There are 2 well logs within a 1 mile radius. 

General site geologic, hydrologic, and hydrogeologic settings (AIOO 
Beta proaonca of radioaotivo aiaoroia). Carp. Crk. Tails. lies On the allu'vium in 
the floodplain of Carp. Crk. Ore occurs as veins in gneisses or 
schists or at contact with later intrusives. Veins have high 
silver content; deeper levels contain large guantities of lead and 
zinc. • • . 

Mining/milling history, ore type/tenor, host rock, gangue: - -
Carp. Crk. tailings ponds probably functioned as tailings ponds 
for the Silver Dyke Mine and Millsite upstream. Remnants of an 
apparent flume are visible in upper tailings. Mining at Silver 
Dyke began in 1923 through 1929. Tailings ponds were present in 
1935. 

Nine Operation? 
Shafts - Yes _ , 
Adits - Yes , 
Pits - Yes , 
Placers - Yes _. , 
Other - Yes X , 

No X 
No X 
No X 
No X 
No 

# _ 
# _ 
# _ 
# _ 
# 2 

_, Comment_ 
~_, Comment" 
_, Comment_ 

Comment^ 

No X 

Comment Tailings ponds 

If yes answer the next three 

( 

Mill Operation? Yes 
questions; (Impoundment only) 

Period(s) of Operation; Received tailings 1921-1929 

Origin of Ore Milled - Custom Mill Dedicated Mill ; Number and 
names of mines that supplied mill feed; Silver Dyke Mill 

Process? Hg-amalgam, CN' leach (vat, heap), floatation, smelting? 
Floatation 

MDSL AMRB/PIONEER 4/9/93 



c 

•̂..:-

il. INFORMATION COLLECTED ON SITE 

A. SOLID MATRIX WASTE CHARACTERIZATION 

1. Waste Characteristics - Use table on following page. 

Unigue source identification (e.g. west waste rock dump #2) and 
abbreviation on sketch map and source list (e.g. WWRD2). Locate source 
on sketch map with any measured distances from at least two landmarks. 

Source t-ypes; Waste rock dumps and piles (WR); tailings impoundments 
and piles (TAIL); vats, vessels, tanks that contain something (VAT); 
barrels - not empty (BAR); soils contaminated by spills or leaks (SP); 
suspected asbestos containing materials (ACM); garbage/refuse/junk dumps 
(DMP); other sources (OTH). 

Source size; Estimated volumes (cu. yards or feet, # of barrels) for 
each source identified above. 

Location/Description: List location and description for each source 
identified above. 

Waste containment; Is the source contained with respect to groundwater, 
surface water, and airborne releases or the potential to release? Good, 
adequate, poor, or none. Are waste structures / vessels sound, are 
runori/runoff controls in place, are wastes covered or vegetated, pond 
liners intact? 

2. TAILINGS IMPOUNDMENTS - If tailings impoundments are also present, 
complete the following questions. 

Describe the tailings grain size distributioncopproxiaate % aond, aiit, s day): 
Interbedded from med. sand to clay size; 50% sand, 30% silt,_ 20% clay. 

Determine tailings impoundment depth and describe stratification of the 
tailings if observable(baaad oa t«xtura aad color): Bottom not reached; over 15' 
deep at toe, > 9' in center. Reduced zone observed-gray color . 
correlates with saturated zone; approx. 0.5-1' in saturated tails. 

A r e t a i l i n g s w e t o r d r y (Paacrlbo locatloa ot p a r t i a l l y wotted tol l lnge lapomdaonta) : M O S t l y 
wet a t t h i s t ime of y e a r dur ing the i n v e s t i g a t i o n ; runoff f lowing over 
t a i l i n g s . " 

Desc r ibe condi-t ion of t h e t a i l i n g s impoundment (note condition ot doaa or atrueturea, 
location ot braaehaa) : Poor t o n o n e x j s t e n t ; wood/pole dam w i t h no s i d e 
containment. ^ ^̂ ^ 

Comments on potential for mitigation; Simple runon/runoff control and 
Isolation from Carp. Crk. would go a long way toward reducing problems; 
unstable toe should be reinforced; tails could be covered since they 
blow when dry. 

MDSL AMRB/PIONEER 4/9/93 
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SOURCE INVENTORY FORM 
SAMPLERS; Tuesday, Lasher, Clark, Belanqer 

LT-IA TAIL SO,000 Site 1 lowar pond; 
borohola, 0'-3' 

Poor 5.2 (D) 0.05 07-103-LT-l 05/24/13 
1S30 

T-Motalo, CV, ABA 

LT-IB TAIL Slto 1 lower pond; 
borohole, 3'-6' 

Poor 4.C (D) 0.03 N/A N/A XRF Analyela 

LT-IC TAIL Slto 1 lower pond; 
borehole, 6'-9' 

Poor 3.7 (D) 0.04 M/A N/A XRF Aaalyaia 

LT-ID TAIL Site 1 lower pond; 
borehole, 9'-12' 

Poor 4.0 (D) 0.04 07-103-LT-2 05/24/93 
1830 

T-Hotele, CM, ABA 

LT-2A TAIL Site 2 lower pond; 
borehole, 0'-3' 

Poor 5.0 (D) 0.05 

LT-2B TAIL Slto 2 lower pond; 
borohola, 3'-6' 

Poor 5.( (D) 0.04 N/A M/A XRF Analyaie 

LT-2C TAIL Site 2 lower pond; 
borehole, 6'-9' 

Poor 4.2 (D) 0.05 N/A. N/A XRF Analyala 

LT-2D TAIL Site 2 lower pond; 
borehole. 9'-12' 

Poor < 3.5 D 0.04 

LT-3A TAIL Site 3 lower pond; 
borehole, 0'-3« 

Poor 4.S (D) 0.05 

LT-3B TAIL Site 3 lower pond; 
borehole, 3'-6' 

Poor 4.0 (D) 0.03 N/A N/A XRF Anelyeie 

LT-3C TAIL Site 3 lower pond; 
boraholo, C'-9' 

Poor 4.8 (D) 0.04 

LT-4A TAIL Site 4 lower pond; 
borehole, 0'-3' 

Poor 4.8 (D) 0.05 

LT-4B TAIL Site 5 lower pond; 
borehole, 3'-6' 

Poor 5.0 (D) 0.05 

LT-4C TAIL Site 4 lower pond; 
borehole, 6'-9' 

Poor HH MM H/A N/A XRF Analyaie 

LT-5A TAIL Site 5 lower pond Poor NH NH N/A N/A XRF Analyaia 

*I>-Dizoct raaiU.Bg(Kal«ay K a t a r ) ; S -Sa tura tad Paa ta (Or ioa Matoir) 

Comments o r d e v i a t i o n s f romSOPs: 07-103-LT-l i s composi te of L'T-lA, -2A, -3A. and -4A. 
07-103-LT-2 i s composite of LT-lD. -2D. -3C. and -4B. 
NM = Not Measured : • - • 

~J r *^SL AMRB/PIONEER 4/9/93 
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SOURCE INVENTORY FORM (Cont'd) 
SAMPLERS: Tuesday, Lasher, Clark, Belanger 

OT-IA TAIL 51,000 Site 1 upper pond; 0'-3', 
brown aand 

Poor 6.0 (D) HM R/A R/A XHF Analyala 

UT-IB TAIL Slto 1 upper pond; 3>-6*, 
brown aand 

Poor 4.1 (D) 0.03 07-103-OT-l 05/25/93 
1230 

T-Matale, ABA, 
CW-

OT-IC TAIL Site 1 upper pond; 6'-9' 
brown eand 

Poor 4.4 (D) MH N/A N/A Xltf Analyala 

OT-ID TAIL Site 1 upper pond; 9*-12*, 
gray aand 

Poor 4.2 (D) 0.04 07-103-UT-2 05/25/93 
1230 

T-Motala, ABA, 
CH-

OT-IE TAIL Slta 1 upper pond; 12'-15> 
gray eand 

Poor S.O (D) NM M/A R/A XRF Analyaie 

UT-2A TAIL Site 2 upper pond; 0*-3', 
brown aand 

Poor 5.0 (D) 0.06 

VIT-2B TAIL Site 2 upper pond; 3*-6', eoaa 
gray aand 

Poor MH 0.055 N/A- M/A XRF Analyala 

UT-2C TAIL Slta 2 upper pond; 6'-9', gray 
anndv clay 

Poor 6.8 (D) 0.04 

UT-2D TAIL Site 2 upper pond; 9•-12', 
black 

Poor RH 0.04 R/A R/A XRF Analyala 

0T-3A TAIL Site 3 upper pond; 0'-3', 
brown aand 

Poor 5.0 (D) 0.03 R/A R/A XRF Analyaie 

UT-3B 

UT-3C 

TAIL 

TAIL 

Site 3 upper pond; 3'-6' Poor 5.8 (D) 0.04 

Site 3 upper pond; 6•-9', gray 
eand 

Poor 4 .0 (D) 0.035 

t . | l . . M tmUmtUMtm • . ' • • I f • • • •«« . l .< > . . t . l 0 . i . . Ib t . . l 

Comments or deviations from SOPs: 07-103-UT-l is composite of UT-IB, -2A, and -3B., 07-103-UT-2 
i s c o m p o s i t e of UT-ID, - 2 C , and - 3 C . • • •• . • 

OQ MDSL AMRB/PIONEER 4/9/93 



B. GROUNDWATER CHARACTERISTICS 

Use table on following page. Identify all locations on sketch map 6:̂  
topographic map. ? 

Flowing adits: Yes , No X , Number; Identification: 

Filled shafts: Yes_ , No X , Number: Identification: 

Seeps/Springs: Yes X / No , Number: Identification: Seep is 
present in the northeastern corner of the lower tailings pond. 

Groundwater wells within 4 miles?: Yes X. , No ; 
Number of well logs: 27 

Distance to nearest well used for drinlcing? Residence located approx. 
one mile below the site; not directly downgradient. 

Sample types: Flowing adits (AD); filled shafts (SH); 
Residential wells (RW); Monitoring wells (MW); Seeps/Springs (SP). 

Field Measurements; Flow (measured or estimated), pH (meter). Eh 
(meter), SC (meter), temperature (meter). Alkalinity (test kit)? 

Potential for groundwater contamination (explain)? 
Definite , Probable X , Posisible , Unlikely_ 
Groundwater present in tailings boreholes. Tailings contain elevated 
levels of heavy metals. ' ._̂  

Other observations/notes: The nearest well is located on the opposite 
side of Carpenter Creek from the site and up slightly on hillside; 
approx. 1 mile downstream from site. • '_ 

MDSL AMRB/PIONEER 4/9/93 
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GROUNDWATER INVENTORY FORM 
SAMPLERS: 

No samples ware taken. 

n a m * Xatlaatod (B) or Moaanrad (M) tcoa edit, ahaft, aaop or apriag? 

Comments or Deviations from the SOPs (Pioneer SAP, 1993) 

O 
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C. SURFACE WATER CHARACTERISTICS 

Use table on following page. Identify all locations on sketch map or 
topographic map. Indicate drainage patterns (run-pn/runoff) and 
directions on sketch maps. 

Flowing streams; Yes X , No , Name(s); Carpenter Creek; 
Unnamed tributaries crossing Carpenter Creek Tailings and emptying 
into the creek. ~_ 

Dry streambeds: Yes , No X , Name(s); . 

Other surface water: Yes X , No , NaLme(s)/Description: One pond 
on south side of lower tailings pond, fairly small (25'x25'); water 
drains out of pond and onto lower tailings pond. ^ ; 

Waste materials within any floodplain: Yes X , No Source ID(s):_ 
Carpenter Creek bisects both tailings ponds. ^ ._ 

Approximate Flood frequency? X 1 yr, 10 yr; 100 yr 

Estimated seasonal flow of stream(s) (cfs)? Spring flow is 60.2 cfs. 
High Flow; 70 cfs , Average Flow; 5 to 10 cfs 

Distance between waste source(s) and nearest surface water body (ft)?^ 
0 feet; Carpenter Creek dissects upper and lower tailings ponds, surface 
water flows over ponds in channels. . 

Surface water draining onto or through waste sources: Yes X , No , 
Describe; Runoff flowing across tailings in well-defined channels; 
two of the larger channels may contain water all year. . 

S u r f a c e w a t e r u s e w i t h i n 1 5 m i l e s d O W n S t r e £ U n ? (Drinking water aupply, I r r lge t ioa , 
ree ideat la l uae7 Beaaitlve eavlronaente within 15 a l lea dowaetreoa? Paric, Nlldaraoae, Flehary, Wetland, T t l babltat7) 

Fishery (Belt Creek), wetlands, possible irrigation. - - -̂  

Observed erosional/sedimentation/stream turbidity problems? Yes X 
No , Distance downstream (ft)? 1000' Describe/explain(n>te atreaabenk 
atability and condition ot atraaabank vegetation and any aaaaada etrueturee or channel chaagea preeeat): 

Tailings are entrained in streambank on both sides to a depth of at 
least 6' bgs for at least 1/2 mile downstream. Release of tailings into 
Carpenter Creek observed during storm event. 

"T 
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SURFACE WATER INVENTORY FORM 
SAMPLERS: Babits, Flammang 

SW-1 SW Above conCluanca of 
Snow Crk. in Carpenter 
Croek 

7.97 90 R/A 6.5 14 37.5 cte 
(M) 

07-103-SW-l 05/24/93 
1900 

T-Matale, TD8, 
Bardnaea, N02/R03, 
804, Cl 

8S-1 SE Juet above conf. with 
Snow Crk. approac. 730* 
froa SK-2 

R/A N/A R/A R/A R/A N/A 07-103-8B-1 05/24/93 
1535 

T-Matala 

SG-IA SE Juat above conf. with 
Snow Crk. approx. 730' 
froa SE-2 

6.0 H/A H/A H/A N/A H/A N/A N/A XRF Analyaie 

SE-2 SE 1000' fron baea of 
lower r.ailinqg pond 

5.6 R/A R/A 7.8 H/A H/A R/A H/A XRF Analyala 

SW-3 SW At PPE of lower 
tailinga pond 

6.4 70 R/A 7.8 17 RH 07-103-8W-3 05/24/93 
1615 

T-Matale, TDS, 
Bardnaaa, R02/R03, 
804. Cl 

SE-3 SE At PPB of lower 
tnilinge pond 

3.8 N/A H/A R/A H/A H/A 07-103-8B-3 05/24/93 
1615 . 

T-Motale 

SW-4 SW At PPE of upper 
tailinge pond 

8.13 70 H/A 7.9 16 HM 07-103-SW-4 05/24/93 
1715 

T-Hatale, TDS, 
Bardnaaa, R02/HQ3, 
B04, Cl 

SE-4 

SW-5 

SE At PPE of uppar 
tailinge pond 

6.4 N/A R/A H/A H/A N/A 07-103-SE-4 05/24/93 
1715 

T-HatalB 

SW Upgradient of uppar 
tailinga 

8.7 20 R/A R/A 16 HH 07-103-8W-5 05/24/93 
1745 

T-Matale, TDS, 
Bardnaee, R02/H03, 
804. Cl 

SE-5 SE Upgradient of uppar 
tailinge 

6.0 M/A H/A R/A R/A K/A 07-103-81-5 05/24/93 
1745 

T-Motala 

i 
FLONi B a t i a a t e d (B) o r Beaaurad (M)7 

Comments 'or Deviations from the SOPs (Pioneer SAP, 1993) 
unsafe high-flow condi t ions . • 

*. i 

Flow m e a s u r e d o n l y a t SW-1 due t o 

^ ^ 
MDSL AMRB/PIONEER 4/9/93 



D. ACID MINE DRAINAGE (AMD) POTENTIAL 

Evaluate each source in table on nexit page. 

AMD Characteristics: 

Presence and abundance of sulfides? (SO3) 

Presence of evaporative salt deposits? (ESD) 

Discolored or turbid seepage? (SPG); 

Priesence of long filamentous algae -in drainages, ihosises in moist 
areas? 

Presence of ferric hydroxide precipitates? (FEOX) 

Presence of burned or stressed vegetation? (VEG) 

pH < 5.0 (pH) 

General Potential for AMD Mitigation: 

Area available for treatment (acres)? Two acres - wetlands present 
below both ponds already. 

• — - — • — . . - . • ( • ; 

Wetlands present: Yes X,, No , Describe; Below toe of lower and '̂• 
upper dam, water is seeping out down drainage. Algae and ferric hydr­
oxide precipitate were noted in lower pond seepage. 

Carbonate rocks/soils: Yes , No X , Describe;__ . 

E. . AIR PATHWAY CHARACTERISTICS 

Population within 4-mile radius; 1-10 ; 10-30 ; 30-100 X ; 
100-300 ; 300-1,000 ; 1,000-3,000 ; '3,000-10,000 _; 10>000 or 
greater ; Comments '_ " 

Nearest residence(ft or miles)? 1 mile west on Carpenter Creek Road 

For each source (table next page): 

Available fine materials? Surface area? 

Uncovered and unvegetated? Wet or dry? 

Overall dust propagation potential: 
observed high moderate low none 

• v : . 

MDSL AMRB/PIONEER 4/9/93 
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ACID DRAINAGE/AIR PATHWAY INVENTORY FORM 
SAMPLERS: 

LT FileunentouB a l g a e ; 
Fkox p r e c i p i t a t e 
below p i l e 

Wet 360,000 270,000 Yea High 

UT FEOX below i n 
we t l ands 

Wet 319,500 223,650 Yea High 

Notes and C l a r i f i c a t i o n s : 

C. .1 '-*• 

1 1 • 

P. 

-P 
MDSL AMRB/PIONEER 4/9/93 



F . DIRECT CONTACT CHARACTERISTICS 

Res iden t s or workers w i t h i n 200 f e e t of s o u r c e s ; Yes_ , No X , 
D e s c r i b e ; 

Population within 1 mile; 1-10 ; 10-30 X ; 30-100 ; 100-300 _; 
300-1,000 ; 1,000-3,000 ; 3,000-10,000 ; 10,000 or greater ; 
Comments 

Evidence 
pigeons 

of recreational use 
from skeet shooting. 

Accessibility - Fences, 

on i 

warning 

site; 

signs 4 

Yes_ X , 

r closed 

No , 

roads ?_ 

Describe:_ Clay 

Unrestricted 

Sensitive environments on-site or adjacent to site; 

State or National Parks - Yes , No X , Comment 
Wilderness Area - Yes , NO X , Comment 
T&E Species Habitat - Yes , No X , Comment 
Bat Habitat - Yes , No X , Comment 

Primary Drainage ; Secondary Drainage X ; No Information_ 

Riparian Habitat Quality - High , Medium X , Low 
Wetlands Frontage - High ., Medium , Low X 
Fisheries Habitat and Species Classification - 6 
Sport Fishery Classification - 6 

G. SAFETY CHARACTERISTICS 

Verify completeness of AMRB Inventory 

Hazardous openings; Yes , No X , Number , types and locations: 

( 

Hazardous structures: Yes X , No , Number , types and locations: 
Several old abandoned cabins located between the upper and lower 
tailings ponds. • , 

Unstable highwalls, pits, trenches, slopes: Yes , No X , Number , 
types and locations:^ • 

Unstable waste piles, impoundments, undercut banks: Yes X , No_ 
Number 2 , types and locations; Dam faces on both ponds are steep 
and have numerous logs and sticks protruding from their faces; faces 
are approx. 30 feet tall, actively mass wasting. 

Fire and/or Explosion hazards: Yes X , No , Explain: Cabins - • 

MDSL AMRB/PIONEER 4/9/93 

\5 



C: 

\ . 

Bibliography 

MBMG, Geology and Ore Deposits of the Neihart Mining District,. 
Cascade County, Montana, Memoir No.. 13, Montana School of 
Mines, Butte, Montana, Written by Paul A. Schafer, July, 1935. 

MBMG, Well Log Database, September 8, 1993. 

MDFWP, Montana Rivers Information System Rivers Report, Version 
2.0, Prepared by Montana Natural Resource Information System, 
December 1989. 

MDSL/AMRB, Environmental Assessment Analytical Data for Carpenter 
Creek Tailings, Prepared by MSE, Inc., October 29 and November 
15, 1990. 

MDSL/AMRB Files, Abandoned Mine Reclamation Inventory Field Form 
for the Carpenter Creek Tailings-, Prepared by Chen-Northern, 
September 8, 1989. 

MSE, Inc., Environmental Assessments for Carpenter Creek Tailings 
site and Neihart Mining District, February 15, 1991. 

USBM, Mines and Mineral Deposits (Except Fuel), Cascade County, 
Montana, Information Circular 7589, Written by Almon F. 
Robertson, Completed in April, 1950. 

USGS, Topographic Map, Neihart, Montana, 7 1/2 minute Quadrangle, 
1961. 

MDSL AMRB/PIONEER 4/9/93 

h> 



c 

LABORATORY ANALYTICAL DATA 
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Carpenter Creek Tailings P M 07-103 
AMRB HAZARDOUS MATERIALS INVENTORY 

INVES-nOATOR: PIONEER-TUESDAY 
INVESTIGATION DATE: 6/24/93 

. - ^ 

CX3 

FIELD 
ID 

LsasaBK«asBasa 

07-103.LT.1 
07-103-UT-2 
D7-103-SE.1 
Q7-103-SE.3 
D7-103-SE-4 
07-103-SE-5 
07.103-UT-1 
07-103-UT-2 

BACKGROUND 

HELD 
ID 

07-103-LT.1 
07-103-LT.2 
07-103-UT1 
07-103-UT2 

FIELD 

L„ j - „ . „ . 
ro7-103^W-1 
07-103^W/.3 
p7-103^W-4 
b7:.103^W-5 

FIELD 
• ID . 

|07-103^W-1 
|07-103^W-3 
|07-10^5W-4 
|07-10J5W-5 

1 

' Ma ta l s lnm lh Resutts per diy weight basis 

A J 

(mmct) 
B K B a s a B B s nam 

^61.4 
25.1 

73 
139 

46.6 
34.5 

-69.8 
*36.6 

10.5 

D t 

(mi/Ks) 
B a e a s s B B n a 

927 
2820 
1100 
905 

. 737 
168 

-663 
1200 

131 

Acid/Base Accounting 

TOTAL 
SULFUR 

H 

1.21 
0.5 
0.42 
0.57 

TOTAL 
SULFUR 

ACID BASE 
l/IOOM 

37.8 
15.6 
13.1 
17.8 

Cd 

(!«§««) 
BVaBBSBaB 

24.1. 
30.6 
20.3 
34.2 
25.0 
12.4 
28.0 
21.3 

1.4 

NEUTRAL. 
POTEKT. 
VIOOM 

25.1 
• 16.1 

23.4 
21.2 

Metals In Water Results InugA. 

A i 

2.6 
2.17 
2.58 
2.81 

Wet Chemistry 

-TOTAL 

DISSOLVED 
SOUDS 

83 
85 
74 
74 

B t 

18.6 
18.3 
14.9 
15.8 

Cd 

4.13 
4.5 
4.4 

3.37 

Results In mg/l 

CHLORIDE 

< 5.0 
< 5.0 
< 5.0 
< 5.0 

SULFATt 

14 
17 

. 14 
10 

Co 
( m i V i ) 

•BBaaaaaaa 
11 

5.49 
12.2 
21.5 
10.2 
8.72 
11.3 
9.93 

6.83 

s i n j U R 
ACID BASE 
rmtm. 

. tfiaom 

-13 
0.43 
10.3 
3.40 

-

Co 

5.99 U 
5.99 U 
5.99 U 
5.99 U 

NOVNOI-N 

< 0.05 
< 0.05 
< 0.05 
< 0.05 

Cr 

< in i« l ) 

14.9 J 
9.22 J 
13.7 J 
11.5 1 
15.2 J 
9.27 J 
19.2 
16.1 

22.2 

sinjA-re 
Sin.FUR 

% 
0.09 

0.2 
0.07 
0.12 

C l 

8.53 J 
5.1 J 

5 U 
6.67 J 

CYANIDE 

NR 
NR 
NR 
NR 

SOLID MATRIX ANALYSES 

Cu 
(minCD 

3450 
2740 
3440 
3740 
2670 
2910 
2B50 
1950 ° 

26.1 

PYRmc 
SULFUR 

% 
0.5 

0.15 
0.05 
0.13 

r* 
(mirtCg) 

42600 
28600 
43900 
49500 
38000 
28000 
47500 
40700 

20600 

OROANIC 
SULFUR 

H 

0.61 
0.15 
0.30 
0.32 

H I 
(im/KD 

0.095 J 
0.071 J 
0.071 J 
0.062 J 
0.106 J 
0.045 J 
0.015 U 
0.019 U 

0.048 U 

inrRmc 
SUIJUR 

ACID BASE 
VIOMX 

15.9 
4:69 
1.56 
4.06 

WATER MATRIX ANALYSES 

Cu 

62.9 J 
62.2 J 
54.9 J 
56.2 J 

• • 

LT | . 
LTJ. 

SEI­

SE}-
SE4 
SEl 

uri 
im 

F* 

174 
226 
127 
148 

H I 

0.064 J 
0.15 J 

0.088 J 
•0.083 J 

• 

CompiMiu ofwliHiiiFlM LT-IA. -U 

Mn 
(RimCD 

4720 
3950 
4090 
4360 
5030 
2100 
6830 
6870 

607 
U-»hllln« » l -

SULFUR 
ACID BASE 

tOTEttr. 
tflOOOl 

9.18 
11.4 
21.9 
17.1 

Mn 

243 
249 
244 
252 

Ni 

omnm 
31.9 
24.9 
30.7 
36.8 
34.7 
18.7 
45.8 
45.4 

15.6 

• 

8.78 U 
8.78 U 
8.78 U 
9.57 

0 - l i » l > i j i « l - I d 1 i q ilg.li 

t .- lA.ind-4A. 
CompiMite eftubMiiiFki LT-IOi - l a X . md 4B. 

LEGEND 

lu l l ib iNt enflucnM orCupoikt Cnck Mlh bwir CiMk 
•PVnnfaartdy 730 fat fan SBI. 

lanfawPtwtffr 

i n l a C m k . 

Camptaiit e r rabuni ik t tfl-IB. IA, m l IB. 
• ComiNMili sf iubuinidM UTID. IC. md X . 

BACKGROUND- FhmSilvaDyfaAdil(pT-135-SS-l). 

rb 
ifmnV) 

7870 
4940 
9540 

18500 
8840 
5100 
4620 
3750 

667 
• O J t o f c < l i w i 

Fb 

42 
45.8 
24.8 
30.4 

Sb 

OBB«D 

421 UJ 
3.59 UJ 
3.99 UJ 
4.08 UJ 
3.88 UJ 
333 UJ 
5.27 J 
5.24 J 

3.39 UJ 
w i M U m M l -

. Sb 

18.3 U 
16.3 U 
18.3 U . 
1 8 J U 

- (MIkr a . i t a n v > i m u . « n 

Zn 
(mirtCtf 

2370 
2150 
1790 
1960 
2090 
1090 
2990 
2060 

548 
l I l l l l T K l i 

CYANIDE 

(nw«t) 1 

1.16 U 
1.072 U 

NR 
NR 
NR 
NR 
1.194 U 
1.231 U 

NR 

HARDNESS 
CALC. 

iidfiitc^ooin.) 1 

560 
549 
539 
526 

• W l 1 1 1 

32.8 
32.9 
X 2 
28.4 

~ S W l . A b m S n n r a « ( k o o n l u a i M h C u p a i t a f | 
CndL 

S W l - S n w M H B f b S E l 
8W4.- t n t u H o q i k S E l 

SW)> S inwUHBfhSE) . 
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DATE: November 15, 1990 

CLIEKT: Abandoned Mines 

FIELD ID: Carpenter Creek Tailings 

LAB NO: W8769 

DATE RECEIVED: 10 /08 /90 

tng/L as CaC03 Hardness 

Total Metals-

As <0.1 

Cd <0.005 

Cu 0.02 

Fe <0.03 

Pb <0.07 

Zn 0.84 

_39 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

_ mg/L 

III 



Reference No. 12 

CULTURAL RESOURCE INVENTORY 
AND ASSESSMENT 

^ ^ ^ ^ 

. ^^ 

of the - ^ ^ ^ ^ ^ 

Neihart Mining District ^ 

Prepared for 

L. C. Hanson Company 
2969 Airport Road 

Helena, MT 59601-1268 

Under contract with 

Montana Department of State Lands 
1625-11th Avenue 
Helena, MT 59620 

By 

Barbara Sommer 
GCM Services, Inc. 

P.O. Box 3047 
Butte, MT 59702 

June 1991 
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Siie: Carpenter Creek Tailings (24CA315) 

Description: This site contains cwo large diked tailings basins and five log structures. It is located 
on the south bank of Carpenter Creek between the drainages of Lucy Creek on the south and 
Haystack and Mackay Creeks on the north (Figvires 8-11). 

Historic Information: The tailings ponds are located in the vicinity of several early claims along 
Carpenter Creek. These include the Amathyst Lode, located on January 12,1886 by Charles 
Crawford et.al., the Boneto and Roger Lodes, located on January 3,1892 by William Jennings ct. 
al., the Crusader, "88," Snow Creek Valley and Crusader #2 lodes, located in 1888 and 1891 by 
the Snow Creek Mining and Townsite Company, and the Silver Knight Templar and Valentine 
lodes, located in 1892 by the Snow Creek Mining and Townsite Company. The claims were 
patented during the years 1892-1894. 

Mining activity in the Neihan district slowed considerably as a result of the Panic of 1893 and little 
work was done on many sites. No information on mine development or production records were 

'1 found for these mines. 

The tailings basins on the site were the ponds for the Silver Dyke mine, located to the south along 
Pioneer Ridge. They were included on a 1935 map of mining activity in the Neihan mining dis­
trict The buildings on the site are all that remain of a temporary camp set up as part of the Silver 
Dyke operation for about 100 men in 1922. These included a cook house and a dining room built 
of logs. An 1800 foot tramway, which has been removed, connected the site with the mine at the 
top of the hill. 

Integritv: The site contains two large tailings ponds and five log or lumber buildings. The ponds 
were developed ca. 1923 to hold tailings from the Silver Dyke operation. The buildings are all that 
remain of a temporary support camp built as part of the Silver Dyke operation in 1922. Little 

.evidence currendy remains of the central or core part ofthe Silver Dyke qpcrarion. The buildings 
on this site are part of a complex which has been destroyed, leading to loss of physical integrity, 
since the context within which they were developed no longer exists. It is difficult at this time to 
identiiy how the site would have functioned or operated in relation to the overall Silver Dyke op­
eration. In addition, the buildings and the tailings ponds are not associated with persons or events 
which would give them significance on their own, nor do they have interprerive value on their 
own. The later development of the tailings ponds on the site of the temporary camp has also de­
stroyed the integrity of setting of the camp. 

National Register Statement: The site is not recommended as eligible for listing on the National 
Register of Historic Places. Although it contains pans of mine sites which were patented from 
1892-1894, no remains of the development from this period are currently found. It is not possible 
to determine how the sites functioned or were operated at the time they were patented. 
Development on the site at this time consists of two large tailings ponds and five buildings dating 
from development of the Silver Dyke operation. Neither integrity of setting or physical integrity 
have been retained. 

Recommendations: The site has been recorded, mapped and photographed. No further work is 
recommended. 
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Reference No. 13 

MEMORANDUM TO FILE 

Date: 12/08/99 
Time: 1100 hours 
By: Bryan Williams TTEMI 
Subject: Fisheries in the Carpenter/Snow Creek basin 

Text: I spoke with George Liknes, Fisheries Biologist with Montana Fish, Wildlife, and 
Parks in Great Falls. Mr. Liknes said that an aboriginal population of native West 
Slope Cutthroat trout exists above the 1™ tributary above Squaw Creek on 
Carpenter Creek, in section 15 of the topo map. He further stated that there was 
no reason the westies wouldn't have populated the entire Carpenter/Snow Creek 
drainage, save for mining activities- In addition, the State of Montana has a Catch 
& Release policy regarding the West Slope in effect since '98, and recognizes the 
area above Squaw Creek as a viable West Slope population. Mr. Liknes said 'The 
original endemic salmonid population in the Belt Creek drainage would have been 
West Slope Cutthroat trout". 





Water Name: Carpenter Cr. 
Section: Started below the polluted tributarv from the north. 

Reference No. 14 

Fish Sampling Information 
Date: 7/2S/99 Legal: T 13NR8ESSE15 Page _L of _L 

Observer(s): Whitaker/VanSickle Ajjencv: LCNF 
-Physical description of section-
Length: 140 meters Width: _2_ meters Estimated flow: Above base flow 
Teinperature (water): 52"F (air): 79̂ T Time: 9:20 TDS: 30 ppm 
Sampling gear: S/R 1.2A Settings: H-3 200 v. Comments: 

Water Clarity: Clear 

-Fish information-
Survey type: Disease/Genetics Mark used: None Tag used: None Trip number: N/A 
Measurement units: mm Sampling times: 9:40-10:00 

1 
2 
3 

, 4 
: 5 

6 
7 

. 8 
• 9 

, 10 
11 
12 
13 
14 
15 

, 16 
17 
18 

, 19 
20 

i21 
22 

: 23 
• 24 

25 
: 26 
: 27 
! 28 
i 29 

1 30 

Sp. 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 
WCT 

L 
195 
188 
185 
185 
185 
183 
180 
178 
174 
172 
170 
170 
170 
168 
165 
144 
142 
140 
140 
138 
135 
135 
134 
132 
132 
130 
130 
130 
127 
120 

W Comments Sp. L W Comments 

Comments: These 30 fish were used for disease testing. Extensive logging in the area. Some fish caught 
below unnamed, mining trib. at the lower end ofthe population. Access road now fixed, c " ! it î  possible to 
drive, to upper reaches of stream. Fish are present at an upper fork (map attached). 

..1 



MbH SAMPLING INFORMATION 
Water Name: Q^rp^rT^if l^i'. Date: 6/ti A y Legal: T/^/^ R ^£ S S'J'Ai IV Page / of /̂  
Section: Uoe4,^.,^ r,-^ f^ ^...^ r/a/.^ /;• 5-«rc/vObserverCs): |/>4/1/.frg^^^ /f/^rzzv 

Acencv: VSf̂ S / L C ^ F 
-Physical description of section-

Length; _/2^?__ W7 ^/fe.../)Width: Q-? Ay) Estimated flow: A / ^ cfs Water clarity-: C U ^ r 
(units) (units) 

Temperanire(water): '^7'^ ^ C (air): ^ / ^ / f i l C Time: /<?.-yo Conductivity: /»y/^ uohms/cm 
Sampling Gear: 5/P /*:?/> Settings: //- ? P<g^ • Comraenls: , 

Fish information - Estimate Tvpe:^r.,//<: ^«^^L Mark used; / / / A Tag used: / V / A 
Measurement units: yy,nn Trip type; — Trip number; —- Sampling Times: /?/7o-<<g •»<? 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Sp. 
\ ^ c r 

1 

_ j r 

30 1 

L 
/^<P 
/ r o 
l £ o 
i r o 
t ^ f 
19 / 
I IS~ 
/ 7 ? 
I I o 
l l f 

w Comments |Sp. 

^ /P/^. /^../^ 
*- z?*.-̂ ^ AlaJe. 
ih 
Us-
j ( t 

4^ 

1 

1 
1 

L W Comments 

omments: <̂  /^ofks ^'S^ t^kK'^ A- ^ tf^'Vrs; O-f^c^ -h's A y^&J'K S e r t : . 1 ^ t ^ -»'- ; ^ .«> '7 " 

?^ 



M ^ H S A M P L I N G I N F O R M A T I O N ^ 
Water Name: CAHPIA^ 7/ /̂  CR. Date: U & ^ h l Legal" T/VA> K%Z S Sto /M P a g e _ J _ o f _ L 
Section /̂ O/tp [jj/̂ '̂ Hour -^uf^rRjAM CsO"^ Observ-er(s): \)0 îm/Jir- / [ / A ^ ^\CKi^ / Cay / J A M 

Acencv: 'j'̂ jTS /i<^̂ yr 
-Physical description of section-

Length. 5?2 Ai^A'o Width: 2 S tne^c/$ Estimated flow; /^/A- cfs Water clarit}-; g e a r 
(units) (units) 

Temperatureiwater): Vg /y/C fair): 7 / <^C Time- IH'^S' Conductivity; /J/A- uohms/cm 
Sampling Gear: 5/*? - /^A Semngs; A-3 . lOOuatrs Comments; 

Fish information - Estimate Type; 6o>e:(yc ^»*fi:t Mark used: n<W(̂  Tag used: A)OAJL 

Measurement units; AttK Trip type; Trip number; - Sampling Times: iHHS -jS'^S 

1 

2 
3 

Sp. IL !W 
lA/cri / v 2 
t^/fTi i H l 

*^^f 1 / y / A . 
4 ^ c r ,3 / \ h ^ 
5 uicT \ i y D W 
6 w)cr /;t3. \J 
7t 1 
8i ! 
91 

10 
11 
12 
13 
14 
15 
16: 
17! 

\ 
! 

18 
191 1 

1 

"20 ; i 
211 1 1 
221 i i 
231 
24 
25i i 
26( 1 
27, i I 
28; 1 1 
29 ! 1 
30 i 1 

Comments |Sp 
1 

&e<r>efic. S f i ^ v f i ^ ^ o 
U c M ^ h C/i'ihi 
codec f^OA. 

' • 

L W Comments 

' 

imnicnts: STfi^liO sMkt^tr ""J-si =">'•"• "'"'"''' '"^'"'' ••'"""''' ''"'^'"•' °'-'-'' i^^a 

?' 4 



I'i'Mi .sAjiPLiKG luroni'.Arsou p2-JLof_L 

Oatc: ^ « ^ ? ^ C o l l e c t i o n code: Obse rvc r ( s ) : J ^ J A J A J I ^ / J - A J A / ^ S l C ^ l S _ 
aon <i3Y yr 

r n y s i c i l c i s c r i p t l o o o : sec t i on " 

(u.-i i tS) ( u n i t s ) 

Est i n u t c d 
f lo i . - : 

STToling Gear: S / ^ -l^ly^ 

Setrinop: U • ' i / 2 o o - S<90 \JOLT ^ 

Jc."?pcriiore ( i - i t c r ) : 0 6 ^ / C ( a i r ) : " 7 ' ^ / y / C 7 ioe : i S ' S O i-'£tcr c l a r i t y : ^ l / . 3 ^ / R 

Conduc l i v i t y /TDS: ' ? ^ oohntt/en Cor»7^nts: / V r t / " / S >< C A U L - H T O t ^ ^ € l ^ h f i f i l ' ^ t O O O O t ^ A d l T A T 
P P t " • 

f i s h in forcsat io . i - Est imate T>pe: T / J f t l A L S ' ' i < ' J ? l ' Kark Used: A J 4 ^ ^ Tag Used: / C g M g _ 

.i»J 

.Me: 

1 

2 

3 

surement un i t s : 

So. 

—7 

t. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1< 

IS 

16 

17 

18 

-.9 

20 i 

21 

22 

23 

24 

2S 

L 

'Vf. 

/ * t H ^ 

U 

} P 
V { J 1 

• 

T r i p TN-OC: """" T r i p k'uroer: 

. Connents 

'/<:u /"/hM/^//"^ 
, -^ f • i ^ r i i / t fJ f r * 

• 

Sp-

-

L 

(Recaps c i rc led) 

Sanpl ine T i r e s : yi~3<2J - / 6 a 9 

W Q x n s n t s 

Q J <fcir y / . 
- LV ' • 6-

• 

* C ^ £ ^ 

1 

V 

r v ^ r-

: 

• 

p.5 

file:///jolt


pa j or f 

W3ter Konc: L ^ t ( ^ A / T j 1^ C K. 

Vir-n .SAiirLIKG INFORJi/vTION , , ^,^> f̂ *""'' 
h i ' ' 

Date: 

sec t io.,: € , / O o f i?.OA^.tf U f i ^ ' ^ t ^ ^ - ^ '^Tcga'l: T/t/yy/ R ^ g £ w / ^ S -

0 P - D- ? - 4 _ Col lec t ion code: Ot>server(s}: U < / 7 S l ^ ' ^ ' - t - / Dc^^ t^^ f jLr -
r*n day yr 

;-ny5ical c i s c r i p t i o n o: s ec t ion • 

length: J ^ O y i f T ^ . i . ^ .̂..-̂jh- I . ^ ' ^ £ f j K< 
Est imated 
flow: ^ 

(units) (units) 
.0 

Sarnling Gear: ^ / < - r 3 /*> 

Settings: f f - 3 (^ PQQ •-3 0-:::> U: 

U-.-apcralurc ( u s t e r ) : _ _ j _ S _ _ ( j J S ! Csi'-J-- O ?? (k j ^ C Tin-: /.? J O f a t e r c l a r i t y : ^ L £ <̂  <C 

Conduct ivi ty/TCS: " Q J49h«s/cni cm Co.'asents: 

f i sh inforrjtio.T - Estimate Type: J^A/fT-M ^ 3 ' > < ^ ^ ' Karic Used: A J t n ^ - ^ Tag Used: - ^ tfV\ <L 

.Measore<nent u n i t s : J.'VlW'A 

1 

2 

3 

« 

5 

So. 

W^ ' 
f 
1 

\ 
I 
i 
1 

Ji 
7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

IB 

-.9 

\ 
t 
I 

1 
• 
! 
4 
f 

{ 

i 
I 
i 1 
I 
> 
1 
I 
I 

i 
1 
1 

L 

- in j -
/K 
f ^ O 

l ? 0 

1 1 0 

\ 1 d 

n̂  
/ ^ ' 

no 
is-o 
/^s 
f;2-r 
1^0 

IJC? 

/ 3^0 

1 / ^ 
1 iS 
no 

i no 
i 1 

zc 1 i 

21 

22 

23 

?* 

25 

1 

1 

.1 

? 

/OS-

) O 0 

^£ 
90 
g f 

\̂  

• 

T r i p Tvoe: ' ' ^ T r i p Ku: 

. Coments 

b e r : ^ 

Sp. 

^ -

L 

Saroling Tires: / J ^ O • 

W 

-

(Recaps c i r c l e d ) 

Comants 

Coments: f 'orfwnAi, ^ A / j c r ^ ibwA^rrJ^S/^ '^^ r / S « US^^O /Aj./^ ?'.OT^^i_ ^ /J / i^ f iLC ;i/,«,T/»,- ^ 6 « t ) 

ro'.'̂ -ft /*^i> rbchjtr v^*'i^ •r WA-r-Ji/& /X'. '^.UA>^i-5, f < 



/ p;: _Lor_/_ r j . ' ' l i lir-l '-Vh^UG INFOIU' .ATION 

3;i<:: oi - * < o 7 o C o l l e c t i o n code: 

S e c t l O o . L c g j l : T / t / / V R i ^ ^ l . . ^ , r 2 . l 5 f 

rvin o j y y r 

O t s e r v c r ( s ) : / J c ^ ^ n I'm£> / Va. /s O / C / C / g 

E i t i nvj : cd 
Mot- : 

' n ) S i c j l c ; S c r i p : i o n o: s e c t i o n • 

t c n a t h : , ' 0 ' ' ) / . ' f ^ f , • ^ • - i d t h ; ] • ^ r ^ H i P L 
( u n i t s ) ( u n i t s ) 

:e=V3crilurc ( w a t e r ) : ^ ^ ( d l C ( a i r ) : ^ H / j I C Ti.-y;: l l j - 0 

Conduct i yJ t y /TDS: / ^ u d ^ s / c n CoriT.cnts: / V J r ^ > ^ 

~ cm 

Sanpling Gear: S P I'D -J f 

' " '̂̂  Setrinos: A / ' - ^ S O O \y. 

Water c l a r i t y : C - / t ^ A r " 

f i s h i n fo rma t i cT Est imate T>-pe: ^ f j n 

.Seasurenicnt u n i t s : ' T r i p Type 

S i O o T ^ y r K J g VV-ar'< Used: yKr. Tag Used: /K ^ i ' . c 
(Recaps c i r c l e d ) 

P k-urber: Sanpliiig Tires: l ' 7 - O - I l ^ O 

So. 

1 

2 

3 

C 

_L 
6 

7 

8 

9 

10 

11 

12 

13 

U 

IS 

16 

17 

18 

19 

L 

10 i 

21 

22 

23 

24 

25 

t7 

• 

Cormencs . . 

/ % ^ / . / 

^ / j o c / - ^ / / 

Sp. L W 

-

Cornsnts 

-

Connents: 

/ / • ^ ^ ' ^ 7 m/hU^ ^U>f/V/y/ in Tkis dr^ i '^^f^. f ^ a f ^ ' ^ l CAe^icnf i^i trm^r 
1 



D 7 



Plate 4 Sample sites used to 
determine daily metals loadmg 

P b l l c L u d 
(f ra I d) 

Priv I La d 
{lo t ttd) 

st c m 

R ad 

T p irapbic b 1 b r tm lb N h r l MT I 24 000 4 d | l 

Bncs-toi 
(Belt Cre k upslream) 

IMILE 

>BBCSIOM 



plate 2 West slope cutthroat habitat area 

UNNAMED PROSPECTS 
(COKWSU) UNNAMED A o r r 

(CCOOUM) 

HAYSTACK IRON SPRING 
(CC00»4>T) 

CARPE">fTER CREEK 
TAILINGS (CCOOWOT) 

T « ; a t n p k k b M h t n m tkc Nt iki r t MT t 24 000 quadra | l t 

SNOW CREEK MILL 
(CC00M93) 

BIG SEVEN 
PROSPECT 
(CCOOtSU) 

IMILE 

o 

LEXINGTON n 
SNOW CREEK ^^NES (CC00IS11) 



OKKIA™ 

v.- MADE IN u s A. 

Reference No. 15 

i2:# 

m̂  

SOKKIA 

4 M50 ECONOMY 
FIELD BOOK 

• T-r» . •«- OMI '^ i t e 'Uf fO 

TART 
No. 8152-10 

^ 



- - * • _ -

j OQi}Qii 

FORMULAE FOR SOLVING RIGHT TRIANGLES 

• 

1 
1 

1 

1 
1 
1 

1 

1 

, 
t 

1 
I 

i 

1 
'1 

! 

GWcn 

^ . e 

A.b 

A. a 

a.c 

a.b 

FORM 

GWcn 

A, a.b 

A.B,a 

a.b,C 

a.b.e 

A.b.c 

A.B.Ca 

Required 

B.a.b 

B.a.e 

B.b.c 

A.B.b 

A.B.C 

ULAE 

Required 

B.c 1 

b 

A.C 

Area 

Area 

Area 1 

Sini4——-Coifl Cot . .^-—-Tanf l c a 

C m A = — ̂ S m B S K A *= ̂  ^̂  Couc B 
c o 

T a n i 4 = 4 = C o t f l CoieCi4 - — — SecB 
0 a 

Sotuilon 

B-=90*—A,a '= c n n A , b = cco iA . 

B " 90* —A.a = b i » n A , t = — ^ 
COS A . 

B - 9 0 ' — A.b-ae<AA,e '^ ~ 
iin A, 

l i l t /4 n — e> cos 0 , b - • V ( ' + " ) (« — O ) 

tan ̂  = J- - cot B , c \/a ' + b' 

Sotuilon 

,. B _ btlnA oitnC 
sin a ^ ^—^^ , e ^ , . 

a tin A 
aiinB 
tin A 

aiinC 
iini4 

A + B - l W — C . c 

tide " — I — - , area - V*(*—«) (< —t) (/ —O 

a m 
^ tc lin /< 

g'tinfliinC 

MADB IN U.t.A. 

I 

'•"vann^ mnM W V i i * ^ 



ichuJ: 

3'uc^^ __. .._ 

_ / ^ _ kiwC:6tA _ / ^ l _ ^ f ^ _ <c>)rM--

' Jo l -_ ff]^ _ V ^ / I P - i 1̂ -̂ *-̂ -«AX 

voe2Ki».-K ci^yiAjn -cri*^^ n>fl-^ \ \ r^t>.( j^s^^^i i^ 

V 

,.2>:2^L. 

> ^ ; 

d/yjkJc 

•UWOW'S CA 

,t.!i 

- ^ 

"M.̂  
t 
Vf^ 

IMS 

W^i I 1 

1 
1 I 

Oqn : ., I 

I . I I I i 
, , 11 

• ildL; <•). ^ X K ; i y -



\mmm 



Reference No. 16 

Memorandum 

To. The File 

CC-

From Tom Mostad 

Date 09/07/00 

Re. Snow Creek Plume 6/9/00 

At approximately 11 45 AM Fnday June 6"', 2000,1 received a phone call from Ron Mammen a resident 
ofthe Carpenter Creek area near Neihart, MT He stated that a large amount of brown water was coming 
from Snow Creek, a tnbutary of Carpenter Creek, which is a tributary of Belt Creek, and that tlie creek had 
risen 3 feet m about 5 mmutes Mammen was concemed that if the flow nses any further, bndges could be 
washed out 

Judy Reese, Ben Qumones, Tal Williams (pilot) and I, flew to the site ofthe reported problem We 
amved on the site at approximately 2 20 PM and circled Belt Creek, Carpenter Creek and Snow 
Creek to detemune the source ofthe problem The source was identified as the Lower Rebellion 
Mine Adit at approximately 2 40 PM I estimated the current discharge at SO to 100 gallons per 
imnute of opaque brown colored water exiting the adit There was a brown streak on the side of a 
mine building next to the adit, showed the initial flow was 4 to 5 feet higher than current flow 
Timbers and other debris piled up by the mine buildmg as the flow spilled out the adit The waste 
dunp m front ofthe adit had a -"lO foot erosion rill cut m it as the flow as it surged over the dump 

We then followed the plume down Carpenter Creek to Belt Creek and then down Belt Creek to the 
Forest Service Information Station on Belt Creek We dropped Ben and Judy off at there to contact 
Vic Andersen, and to take a sample ofthe Belt Creek The plume was just passing the Information 
Station which approximately eight imles from the adit 

Tal flew me back up to the site where I photographed the site and took a water sample just above the 
confluence of Snow Creek and Carpenter Creek at 3 10PM The color was becoming a bit clearer as 
the plume seemed to be receding We left for Helena about 3 45AM The water samples were sent to 
the laboratory today 

I believe that the massive discharge of muddy water was caused by a blockage in the adit, which may 
have been the resuh of a cave-in inside the mine The backed-up water mcreased until the pressure of 
the water caused a rapid release ofthe water and other waste The water then eroded the waste rock 
dump m front ofthe adit and the imxture flowed down the creek The surge of muddy water lasted at 
least 31/2 hours 
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Reference No. 17 

M0NT21NA DEPARTMENT OF STATE LANDS 
ABANDONED MINE RECLAMATION BUREAU 

HAZARDOUS MATERIALS INVENTORY 
SITE INVESTIGATION LOG SHEET 

Mine/Site Name: REBELLION (UPPER & LOWERS PA#: 07-157 & n7-1Sfl 

Data: June 9. 1994 Time: 0826-1120 

Field Team Leader: Tuesday. Pioneer 

Saii5>ling Personnel: Belanqer. Clark. West; Pioneer 

Visitors: Earl McCurlev. MDSL/AMRB 
Tim Pfahler. MDSL Helicopter Pilot 

Weather/Seasonality Observations: Clear skies; sunny; cold; slight 
breeze; snowed the day before investigation. ; 

Photographic Log (nia ROH and photo Mo.'«/vid«o T«p« Ruabu): 07-157. #1: WR-1; 
#2: WR-2 and loadout facing south; #3; WR-2 and loadout facing 
north; #4: WR-3; #5; WR-4 facing south; #6: WR-4 facing north: #7: 
Seep at base of WR-4 and WR-5. AD-1 sample location; #8: Seep at 
base of WR-4 below old loadout. AD-2 sample location; #9: 
Downgradient flow of seep at base of WR-4 below old loadout; #10: 
Upper Rebellion and Ripple in background^- #11: Overview of site. 
07-158. #12: Adit #1 discharge; #13: L^wg^ Rebellion and 
corresponding dump; #14: Upper and Lower Rebellion. , 
Video Tape No. 1 

G e n e r a l C o m m e n t s / O b s e r v a t i o n s (not covuad apaeiflcally m att«cb«d InTantozy roxaa) : 

Other Hazardous M a t e r i a l s / S u b s t a n c e s P r e s e n t : N/A 

Genera l Comments on P o t e n t i a l Remedial A l t e r n a t i v e s : Diver t a d i t 
d i s c h a r g e away from waste dumps and poss ib ly t r e a t . Recontour and 
r e v e g e t a t e dumps. .. 

MDSL AMRB/PIONEER 5/16/94 



I . BACKGROUND INFORMATION 

This information i s to be col lected to the. extent p r ac t i c a l p r i o r to conducting 
the Si te Invest igat ion. Data gaps shal l be f i l l e d in during the inves t iga t ion . 

M i n e / S i t e N a m e ( s ) : REBELLION (UPPER & LOWER) PA»: 07-157 ft 07-1SR 

L e g a l D e s c r i p t i o n : T 14N :R 8E ; S e c . 27 . SW 1/4 NW 1/4 _ l / 4 
T 14N ;R 8E : S e c . 27 . NW 1/4 NW 1/4 1/4 

M i n i n g D i a t r i e t : NEIHART CountY: CASCADE 

Latitude: N 4 6" 56' 
Latitude: N 4 6° 57' 

53" 
00" 

L o n g i t u d e : W 110° 4 2 ' 1 3 " 
L o n g i t u d e : W 110° 4 2 ' 00" 

P r i m a r y D r a i n a g e B a s i n amd Code : B e l t C r e e k / 1 0 0 3 0 1 0 5 
S e c o n d a r y D r a i n a g e B a s i n : Snow Creek 

USGS Q u a d r a n g l e map n a m e ( s ) : N e i h a r t 

Mine T v p e / C o m m o d i t i e s : H a r d r o c k / G o l d . S i l v e r . Lead , Z i n c 

A c t i v i t y S t a t u s : A c t i v e , I n a c t i v e / E x p l o r a t i o n ^ Abandoned X . 

O w n e r s h i p : Known Y X N ; p r i v a t e / p u b l i c ? P r i v a t e 
O w n e r , A g e n t , o r C o n t a c t (Includa addzaaa and phona whan avallablal : H a t f i e l d , 
Great Falls. MT. \ \ ., 

.Relationship to other mines/sites in the area/district: Northwest 
of the RiPDle Mine (07-149) and Ripple No. 3 f07-163K 

JRe.gulatory Status (Activity by other agencies) ? Hardrock penoits? 
Past Reclamation Activities? N/A ' 

General site features: Elevation 6800'-7200'. Slope 23° , 
Aspect North 

Lsmd use: Mining , Recreational X ^ Residential , Urban_^^, 
Agricultural , Other(Specify) 

Area of disturbed/unvegetated lands? 5 acre(s) . 
Site Dimensions: 500 feet x 300 feet (Upper); 200 feet x 400 feet 
(Lower) ; 

Predominant vegetation types: Douglas fir/Lodgepole pine forest 

Access: roads - good (paved) fPoor (maintained dirt road) , 
4wd X .trail . 
Other logistical considerations (proximity to other sites). 
Located directly below the Ripple Mine. Locked gate on Snow Creek 
Road approximately 1/2 mile below the Lower Rebellion. 

MDSL AMRB/PIONEER 5/16/94 
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Well logs within 1 mile radius; Uttadi 
wells reported within a 1 mile radius. 

Wall Log Vxintoiit(a>: There are no 
r 

General site geologic, hydrologic, and hydrogeologic settings <&iao 
not. psaaane. of radioactiT. idnu:.!.). Site is Underlain by pinto diorite and 
gnei.qs. Site lies well above Snow Creek. Water leaving the .«jite 
would flow north to confluence with Snow Creek approximately 1/3 
mile awav. Snow Creek flows west to confluence with Carpenter 
Creek 1.5 miles away. Carpenter Creek flows west to Belt Creek. 

Mining/milling history, ore type/tenor, host rock, gangue; No 
history available. Vein deposit in pinto diorite and Precambrian 
gneisses. Gangue is mainly crus^^ed. altered host rock. 

Mine Operation? 
Shafts - Yes 
Adits - Yes X 

Pits - Yes. 
Placers - Yes. 
Other - Yes 

No_J^, # 
No , # 

No_i^, 
No X . 

# 
# 

., No_X_, # 

Comment 
2 / Comment All caved; 2 discharging 

(Upper); 1 discharging 
(Lower) 

, Conment 
., Comment. 
., Comment. 

Mill Operation? 
questions: 

Yes No_JL If yes answer the next three 

Period(s) of Operation: N/A 

Origin of Ore Milled - Custom Mill Dedicated Mill ; Number amd 
names of mines that supplied mill feed: N/A 

Process? Hg-amalgaun, CN~ leach (vat, heap) , floatation, smelting? 

MDSL AMRB/PIONEER 5/16/94 
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I I . INFORMATION COLLECTED ON S I T E 

A. SOLID MATRIX WASTE CHARACTERIZATION 

1. Waste C h a r a c t a r i a t l e a - Use t a b l e on fo l lowing p a g e . 

Unique source i d e n t i f i c a t i o n : ( e . g . west waste rock dump t2) and a b b r e v i a t i o n on ske tch 
map and source l i s t ( e . g . mfRD2) . Locate source on ske t ch map with any measured 
d i s t a n c e s from a t l e a s t two landmarks . 

Source tvoes : Waste rock dumps and p i l e s (WR); t a i l i n g s impoundments and p i l e s (TAIL); 
v a t s , v e s s e l s , t anks t h a t c o n t a i n something (VAT); b a r r e l s - not empty (BAR); s o i l s 
contaminated by s p i l l s o r l e a k s (SP); suspec ted a s b e s t o s c o n t a i n i n g m a t e r i a l s (ACM); 
ga rbage / r e fuse / junk dumps (DMP); o t h e r sources (OTH). 

Source s i z e : Es t imated volumes (cu. ya rds o r f e e t , § of b a r r e l s ) f o r each source 
i d e n t i f i e d above. 

L o c a t i o n / D e s c r i p t i o n : L i s t l o c a t i o n and d e s c r i p t i o n f o r each source i d e n t i f i e d above. 

Waste containment: I s the source conta ined with r e s p e c t to groundwater , su r f ace water , 
and a i rbo rne r e l e a s e s o r the p o t e n t i a l to r e l e a s e ? Good, adequa te , p o o r , o r none. Are 
waste s t r u c t u r e s / v e s s e l s sound, a r e runon/ runoff c o n t r o l s i n p l a c e , a r e wastes covered 
or vege t a t ed , pond l i n e r s i n t a c t ? 

2 . TAILINGS IMPOUNDMENTS - I f t a i l i n g s impoundments a r e a l s o p r e s e n t , complete the 
fo l lowing q u e s t i o n s . 

D e s c r i b e t h e t a i l i n g s g r a i n s i z e d i s t r i l ^ u t i o n (approxiaata % aand, aiit, c ciay>: 
NZA . - ._ : : : 

Determine t a i l i n g s iinpoundment dep th and d e s c r i b e s t r a t i f i c a t i o n of t h e 
t a i l i n g s i f o b s e r v a b l e a>aaad on taz«oxa and color) : N / A ; -

A r e t a i l i n g s w e t o r d r y (l>aacrli>« location of p a r t i a l i s «at tad t a i l i nga lapowuteanta) : N / A 

Descr ibe c o n d i t i o n of t h e t a i l i n g s istpoundment (Mot* condition or dama oc atmcturea, 
location ee braaehaa) : N / A 

Comments on p o t e n t i a l f o r m i t i g a t i o n : N/A 
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SOURCE INVENTORY EXDRM 
SAMPLERS: Tuesday. Belanaer 

SOURCE 

iiiilKsiiiiiii 

WR-1 

WR-2 

aouROs 

WR 

WR 

SOURCE 
VOtWR 

" ^ • • " • ^ • " ^ ' " ' 

4,260 

9,380 

Upper Rebellion, east side of 
upper dump; west face, near 
middle 

Upper Rebellion, west side of 
upper dump; south of loadout 

illiiiiii 
None 

None 

WR-3 

WR-4C 

WR-5 

WR-1 A 

WR-IB 

WR-IC 

WR-ID 

WR 

WR 

WR 

WR 

WR 

WR 

WR 

850 Upper Rebellion, center of 
middle pile 

None 

11,600 Upper Rebellion, east side of 
lower dump; above road 

None 

Upper Rebellion, center of 
lower dump; below road 

None 

Upper Rebellion, southwest 
side of lower dump; above road 

1,160 Upper R e b e l l i o n , n o r t h end of 
lovrest dump; n e a r d i s c h a r g e 

None 

37,670 Lower Rebellion; west lobe 

Lower Rebellion; northwest 
lobe 

None 

Lower Rebellion; north lobe None 

Lower Rebellion; northeast 
lobe 

None 

^ p x x a c t X M 4 1 « « 1 K « 1 * « V lwt«s l i • - • a t u z a t t d t M t « l e t l « a IkCvcl 

Coimnents o r d e v i a t i o n s from SOPs: 07-157-WR-l i s composite of WR-1 through WR-3. Q7-157-WR-2 i .s 
m m p o q i t e of WR-4A through -4C. and WR-5 (Upper R e b e l l i o n ) . 07-158-WR-l i s composite of WR-1 A 
fhrnucfh - ID (Lower R e b e l l i o n ) . — S e e Ripple Mine (07-163) for background s o i l sample. 

S" 
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B. GROUNDWATER CHARACTERISTICS 

Use t ab l e on fol lowing page. I d e n t i f y a l l l o c a t i o n s on sketch map or topographic ma^. 

Flowing adits: Yes X . No , Number:_2^_ Identificatien: Adi 1-
associated with WR-5 and possible adit at the base of WR-4 (UpperK- adJl-
behind buildiny.s (Lowers . [ 
Filled shafts: Yes , Ke X . Kumber: Identification: 

Seeps/Springs: Yes , No X , Number: Identification:. 

Groundwater wells within 4 miles?: Yes X , No 
Number of well loos; 7 

Distance to nearest well used for drinking: 
<̂1,000 ft;__l,000 ft to 0.5 miles;_JL_>0.5 miles. 

Sample types : Flowing a d i t s (AD); f i l l e d s h a f t s (SH); R e s i d e n t i a l we l l s (RW); 
Monitor ing wel ls (MW); Seeps/Springs (SP) . 

F i e ld Measurements: Flow (measured or e s t ima ted) , pH (meter) . Eh (mete r ) , SC (mete r ) , 
temperature (meter) . A l k a l i n i t y ( t e s t k i t ) ? 

Potential for groundwater contamination (explain)? 
Definite , Probable , Possible X ^ Unlikely. 
Uncontained was.tg rock containing elevated metals; groundwater i; 
contact with adits and dumps. ; 

î jproximate Depth to Groundwater: X <25 ft; 25 - 100 ft; >100 ft. 

Other observations/no tes: N/A ', 

MDSL AMRB/PIONEER 5/16/94 



GROUNDWATER INVENTORY FORM 
SAMPLERS 

NO. 

1 
AD-l 

• 
AD-2 

AD-1 

SW-2 

: T u e s d a v . B e l a n a e r 

llHii 
;::::::>-:-:::>>Li±:Li:-ii±::.:::::::-: 

AD 

AD 

AD 

SP 

iiiiiiiiiipiliii 

iiiiiiiiiiiii 
Upper R e b e l l i o n 
a d i t d i s c h a r g e a t 
b a s e of WR-4, 
n e a r WR-S (o ld 
a d i t ) 

Upper R e b e l l i o n 
a d i t d i s c h a r g e a t 
b a s e of WR-4 
below o l d loadou t 
( p o s s i b l e a d i t ) 

Lower R e b e l l i o n 
a d i t d i s c h a r g e 
from caved a d i t 
beh ind b u i l d i n g s 

Seep from WR-1 a t 
Lower R e b e l l i o n 

iiiiiiii; 

20 gpm (E) 

B gpm (E) 

25 gpm (E) 

1 gpm (E) 

llll 

3.65 

3.57 

6 .14 

3 .53 

iiiiiiii 
mm/mm 
Iiiiiiii 

336 

289 

139 

339 

III 
iiii 
mmm 
mffM 

M/A 

N/A 

N/A 

NM 

pii 
3.B 

2 . 8 

3 .0 

4 . 7 

:•^^:•;•;:x>•:>>>^i^^:Jv^ 

0 

0 

0 

NM 

M 
N/A 

N/A 

N/A 

N/A 

07-157-AD-l 

07-157-AD-2 

07-15B-AD-1 

N/A 

06 /09 /94 
1030 

06 /09 /94 
1040 

06 /09 /94 
1200 

N/A 

M 
T-Meta l s , 
TDS. 
Hardness , C l , 
S04, N02/N03 

T - K e t a l s , 
TDS, 
Hardness , C l , 
S04, H02/H03 

T - K e t a l s , 
TOS, 
Ha rdness , C l , 

' 504 . N02/N03 

F i e l d ; 
Paramete rs 

: 

VUomi lattBBtttd (•) • » MW—»fd OQ Cn 

Comments o r D e v i a t i o n s from t h e SOPs ( P i o n e e r SAP, 1993) ; NM = Not Measured 

0<1 
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C. SURFACE WATER CHARACTERISTICS 

Use table on following page. Identify a l l locations on sketch map or topographic maiy.-
Indicate drainage pa t t e rn s (run-on/runoff) and direct ions on sketch maps. 

F l o w i n g s t r e a m s : Yes X . No , N a m e ( s ) : Unnamed t r i b u t a r v of Snow 
C r e e k ; 

Dry streambeds: Yes , No X ^ Name(s) : 

Other surface water: Yes X No , Name (s) /Description: Adit 
discharge, which flows down the drainage below the Lower Rebellion 

Waste materials within any floodplain: Yes X , No Source ID(s) :_ 

WR-2. WR-4. and WR-5 (Uppers: WR-l (Lower) 

Approximate Flood frequency? X 1 yr, 10 yr, 100 yr 

Estimated seasonal flow of stream(s) (cfa/gpm)? 20 gpm 
High Flow: 50 gpm Average Flow: Dry 
Distance between waste source(s) atnd nearest surface water body (ft)?. 
0 fggt . -. 

S u r f a c e w a t e r d r a i n i n g o n t o o r t h r o u g h w a s t e s o u r c e s : Yes X , No_ 
D e s c r i b e : A d i t d i s c h a r g e s f low t h r o u g h t h e w a s t e p i l e s . 

S u r f a c e w a t e r u s e w i t h i n 15 m i l e s downs t ream? (prinmng watar supply, irrigation, 
r * a l d a D t l a l nM? 8 « i a l t l T « aiiTlroiiMata wi th in IS a l l a a dcmnatrMaT Perk, Wlldomoas, nubmry , Matland, TCK h a b i t a t ? ) 

Belt Creek has fishery, recreation. and agriculture. 

Observed erosional/sedimentation/stream turbidity problems? Yes X 
No . Distance downstream (ft)? 0-500_K_; 500-1,000 ; >1,000 . 
D e s c r i b e / e x p l a i n (l)ot« atraa^sank s tab i l i ty and condition of straaobank T«g«tatlon and any iinmafto struoturas 

oe channai changaa praaant): At t h e Lower R e b e l l i o n . Water s t o p p e d f l o w i n g 
a p p r o x i m a t e l y 200 f e e t be low t h e t o e of WR-1. Waste rock m a t e r i a l l i e s 
w i t h i n t h e s t r e a m c h a n n e l . 

MDSL AMRB/PIONEER 5/16/94 



SURFACE WATER INVENTORY FORM 
SAMPLERS 

SAMJPIiE 

ilililill 

SW-1 

SAMPtE 
- TTF2 

SM 

lilliiiiilllili^i 
SAMPIX LOCXTZOM 

I I'll ' l l l - l m i l . . iu iUMiMMiui i iui l iMUiMiM 

Downstream from Lower 
Rebellion In unnamed 
tributary-of Snow 
Creeic 

Msas 

4 .65 

^S/cm 

141 

iliil 
3 .7 

Kva.. 

iHiJSil 
iWtfiiViiiViiinTvii| 

now':-

12 gpm (E) 07-158-SW-l 06 /09 /94 
1245 

T - H e t a l s , TDS, Hardness , 
C l . S04, NO2/N03 

wumi totiMt«4 CB) M i iwir>d our 

Comments o r D e v i a t i o n s from t h e SOPs ( P i o n e e r SAP, 1993) 
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D . ACID MINE DRAINAGE (AMD) POTENTIAL 

Evaluate each source in t a b l e on next page . 

AMD C h a r a c t e r i s t i c s : 

Presence and abundance of s u l f i d e s ? (SOj) 

Presence of evapora t ive s a l t depos i t s ? (ESD) 

Discolored or t u rb id seepage? (SPG) 

Presence of long f i lamentous a lgae in d r a i n a g e s , mosses in mois t a r e a s ? 

Presence of f e r r i c hydroxide p r e c i p i t a t e s ? (FEOX) 

Presence of burned o r s t r e s s e d vege ta t ion? (VEG) 

pH i 5.0 (pH) 

G e n e r a l P o t e n t i a l f o r AMD M i t i g a t i o n : 

A r e a a v a i l a b l e f o r t r e a t m e n t f a c r e s ^ ? A p p r o x i m a t e l y 2 . 5 a c r e s w i t h some 
t r e e r e m o v a l ; o t h e r w i s e . 1 t o 1 . 5 a c r e s . ; 

W e t l e m d s p r e s e n t : Y e s X , No , D e s c r i b e : A t t h e L o w e r R e b e l l i o n . 
s m a l l w e t l a n d s a r e p r e s e n t 50 f e e t b e l o w W R - 1 . , ( 

C a r b o n a t e r o c k s / s o i l s : Y e s , No X , D e s c r i b e : 

E . A I R PATHWAY CHARACTERISTICS 

P o p u l a t i o n w i t h i n 4 - m i l e r a d i u s : l - l O ; 1 0 - 3 0 ; 3 0 - 1 0 0 X ; 
1 0 0 - 3 0 0 ; 3 0 0 - 1 , 0 0 0 ; 1 , 0 0 0 - 3 , 0 0 0 ; 3 , 0 0 0 - 1 0 , 0 0 0 ; 1 0 , 0 0 0 o r 
g r e a t e r ; Comments 

N e a r e s t r e s i d e n c e : ^<1,000 f t ; 1 , 0 0 0 f t - 0 . 5 m i l e s ; X > 0 . 5 m i l e s . 

F o r e a c h s o u r c e ( t a b l e n e x t p a g e ) : 

A v a i l a b l e f i n e m a t e r i a l s ? S u r f a c e a r e a ? 

U n c o v e r e d a n d u n v e g e t a t e d ? Wet o r d r y ? 

O v e r a l l d u s t p r o p a g a t i o n p o t e n t i a l : 

o b s e r v e d h i g h m o d e r a t e l o w n o n e 

MDSL AMRB/PIONEER 5/16/94 
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ACID DRAINAGE/AIR PATHWAY INVENTORY FORM 
SAMPLERS: Tuesday. Belanaer 

SOORCZ 

""''^Itttiitfs^ 

U P P E R 
W R - 1 

S03 Dry 

||ii;f;i:;jS|||||||||li 

1 9 , 1 6 0 

UMC<>vtttE0/aHVX<3t(:<e%£nEt> 

iiiiip 
iliiil ijtiMiiiiijeajieaajjeeinajagjf 

19,160 

i ' X . ; " ' ' " ' ' ' ' ' ^ •'•'•'•'•'•'•'•"• •'' ' •• •• 

Yes 

^>ix'MVA^'ivj''> :•'>: ^ i ! 

Low 

WR-2 S03; FEOX Dry 42,220 42,220 Yes Low 

WR-3 FEOX Dry 4,610 4,610 Yes Low 

WR-4 303; FEOX Dry 52,180 52,180 Yes Low 

WR-5 FEOX Dry 5,230 4,970 No Low 

AD-1 pH; FEOX N/A N/A N/A N/A N/A 

AD-2 pH; FEOX N/A N/A N/A N/A N/A 

LOWER 
WR-1 

S03; pH Dry 67,810 61,030 Yes Moderate 

AD-1 FEOX N/A N/A N/A N/A N/A 

Notes and C l a r i f i c a t i o n s : . 

r-> 
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F. DIRECT CONTACT CHARACTERISTICS 

Residents or workers within 200 feet of sources: Yes , Ne X ^ 
Describe: •. 2 

Population within 1 mile: 1-10_2S_; 10-30 ; 30-100 ; 100-300 ; 
300-1,000 ; 1,000-3,000 ; 3,000-10,000 ; 10,000 or greater ; 
Cmnmentg 

Evidence of recreational use on site: Yes , No_2L_/ Describe: 

Accessibili^ (check each that apply) : Êasily accessible - no fences, 
gates, or warning signs; Moderately Accessible - barbed wire fences, 
road gated, or signs posted: X Difficult Access - chain-link fence, 
road gated and locked, site guarded (does not include locked or manned 
access points located more than 0.5 miles from the actual site). 

Sensitive environments on-site or adjacent to site: 
State or National Parks - Yes , No X , Comment 
Wilderness Area - Yes , No X ^ Comment 
T&E Species Heibitat - Yes , No X ,, Comment ; 
Bat Habitat - Yes _, No X , Comment 

Primary Drainage X ; Secondary Drainage ; No Information : 
Riparian HaQaitat Quality - High ,. Meditam X ^ Low 
Wetlands Frontage - High , Medium Low X 
Fisheries Hadaitat and Species Classification - 4 
Sport Fishery Classification - 3 

6. SAFETY CHARACTERISTICS 

Verify completeness of AMRB Inventory 

Hazardous openings: Yes , No X . Number , types and locations:. 

Hazardous structures: Yes X , No , Number 4 ^ types and locations:_ 
Two loadouts located on WR-2 (UpperK- two old sheds on top of dump 
(Lowers ; 

Unstable highwalls, pits, trenches, slopes: Yes , No X , Number. 
types and locations: 

./ 

Unstable waste piles, impoundments, undercut bsmks: Yeŝ  , No_ 
Number , types and locations: 

Fire and/or Explosion hazards: Yes , No_X_, Explain; 

MDSL AMRB/PIONEER 5/16/94 
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LINE 
NO. 
1 
2 
3A 
3B 
30 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13A 
13B 
130 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26A 
26B 
260 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 
37A 
37B 
37C 
38 
39 
40 
41 
42 
43 
44 

GW - LIKELIHOOD 
OF RELEASE 

GW - WASTE CHAR. 

GW - TARGETS 

• 

SW-LIKELIHOOD 
OF RELEASE 

SW - WASTE CHAR. 

SW-TARGETS 

AIR-LIKELIHOOD 
OF RELEASE 

AIR - WASTE CHAR. 

AIR-TARGETS 

LIKELIHOOD OF 
EXPOSURE 

D. C. WASTE CHAR. 
DIRECT CONTACT 
TARGETS 

• 

1 AIMSS SCORESHEET h 

GROUNDWATER PATHWAY 
OBSERVED RELEASE 
EXCEEDENCES 
CONTAINMENT 
GW DEPTH 
POTENTIAL TO RELEASE 
LIKELIHOOD SCORE 
CALCULATED SCORE 
WELLS - 1 Ml. X 2.5 
WELLS-1 TO 4 Ml 
NEAREST WELL 
TARGETS SCORE 

cSftOUNOWAT6ft SCORE 

SURFACE WATER PATHWAY 
OBSERVED RELEASE 
EXCEEDENCES 
CONTAINMENT 
DISTANCE TO SW 
POTENTIAL TO RELEASE 
LIKELIHOOD SCORE 
CALCULATED SCORE 
DRINKING WATER POPN 
IMPACTED DRAINAGE 
WETLANDS 
FISHERY 
RECREATION 
IRRIGATION/STOCK 
T & E SPECIES HABITAT 

SITE NAME. 
PA NUMBER 

LINES 3Ax 38 
LINES1+2 + 3C 

(SEE WORKSHEET) 

LINES 6 + 7 + 8 
LINES4x5x9 

LINES 13AX13B 
LINES11+12 + 13C 
(SEE WORKSHEET) 

TARGETS SCORE SUM LINES 16 THRU 22 
SURFACE WATER SCORE 

AIR PATHWAY 
OBSERVED RELEASE 
CONTAINMENT 
DISTANCE TO POPULATION 
POTENTIAL TO RELEASE 
LIKELIHOOD SCORE 
CALCULATED SCORE 
POPULATION - 4 MILES 
NEAREST RESIDENCE 
WETLANDS 
PARKS/WILDERNESS 
T & E SPECIES HABITAT 

LINES 14x15x23 

LINES 26AX26B 
LINES 25+ 26C 

(SEE WORKSHEET) 

TARGETS SCORE SUM LINES 29 THRU 33 
AIR PATHWAY SCORE 

DIRECT CONTACT PATHWAY 
OBSERVED EXPOSURE 
ACCESSIBILITY 
DISTANCE TO POPULATION 
POTENTIAL EXPOSURE 
LIKELIHOOD SCORE 
CALCULATED SCORE 
POPULATION -1 MILE 
NEAREST RESIDENCE 
RECREATIONAL USE 

LINES 27x28x34 

LINES 37AX37B 
LINES 36 + 37C 

(SEE WORKSHEET) 

TARGETS SCORE SUM LINES 40 THRU 42 
DIRECT CONTACT SCORE LINES 38 X 39 X 43 1 

Rebellion Upper & Lower 
07-157 

0 
0 

20 
20 

400 
400 

70.355 
0.0 

7 
0 

7.0 
196994 

0 
100 
20 
20 

400 
500 

78.833 
0 
0 

10 
1 
5 
2 
0 

18 
709497 

0 
5 
5 

25 
25 

0.702 
30 
0 
0 
0 
0 

30 
527 

0 
5 
5 

25 
25 

0629 
1 
0 
0 
1 

16 

45 TOTAL SITE HUMAN & ENVIRONMENTAL HAZARD SCORE 
(LINES 10 + 24 + 35 + 44) /100.000 9.07 



LINE 
NO. 
1 
2 
3 
4 
5 
6 
7 
a 
9 
10 
11 
12 
13 

THREAT 

HAZARDS 

TARGETS 

SITE SAFETY 
ACCESSIBILmr 
OF^£N SHAH'S 
OPEN ADITS 
UNSTAB. HIWALLS / PITS 
HAZ. STRUCTURES 
EXPLOSIVES 
HAZ. MATERIALS 
HAZARDS SCORE 

POPULATION-IMILE 
NEAREST RESIDENCE 
RECREATIONAL USE 
TARGETS SCORE 

S I T E SAFETY SCORE 

SITE NAME: 
PA NUMBER: 

iooEA 
50 EA. 
75 EA 
40 EA 

SUM LINES 2 THRU 7 

SUM LINES 9 THRU 11 
(LINES 1x8x12W 1.000 

Rebellion Upper & Lower 
07-157 

5 
0 
0 
0 

160 
0 
0 

160 
1 
0 
0 
1 

0.80 

lU) 



ABANDONED AND INACTIVE MINES SCORING SYSTEM (AIMSS) 
SCORESHEET 

REBELLION (UPPER & LOWER) 
PA NO. 07-157 & 07-158 

MDSL AMRB/PIONEER 5/16/94 
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LABORATORY ANALYTICAL DATA 

REBELLION (UPPER & LOWER) 
PA NO. 07-157 6 07-158 

MDSL AMRB/PIONEER 5/16/94 
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Rebellion (Upper & Lower) PA# 07-157 & 07-158 
AMRB HAZARDOUS MATERIALS INVENTORY 

INVESTIOATOR: PIONEER • TUESDAY 
INVESTIGATION DATE: 06/09/94 

. 

FIELD 
ID 

: a B S S B S B O S B S 3 C 

)7-157-WR1 
)7.157-WR2 
07-158-WR1 

BACKGROUND 

FIELD 

i '° 

A« 
ttatKa> 

• B a S n a O B B B B B B B B 

67.9 J 
98.7 J 

( i j ^•'•., ( 7 . 9 i) 

0.5 

TOTAL 
SULFUR 

H 

Metals In soils 
Results per diy welgKt t)i 

A l 

(n.gnc«) 
s s s s o s B o a a 

181 
. 155 
^3.9 

9.6 

B* 

(rag/Kg) 
S B B B a M B B a 

401 
345 
29.5 

87.6 

Acid/Base Accounting 

TOTAL 
SULFUR 

ACID BASE 

l/IOOOt 

NEUTRAL. 
POTCNT. 

viom 

SOLID MATRIX ANALYSES 

Cd 
(nitnCg) 

07-157-WR1 
D7-157-WR2 
07-158-WR1 

D7-157-AD1 
07-157-M32 
07.158,AD1 
07-158.SW1 

284 
271 
233 
243 

<5 
<5 
<5 
<5 

166 
168 
141 
142 

<0.05 
0.25 
<0.O5 
<0.O5 



XRF ANALYSIS RESULTS 

REBELLION (UPPER & LOWER) 
PA NO. 07-157 & 07-158 

MDSL AMRB/PIONEER 5/16/94 
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Mine Name: Rebellion (Upper & Lower) P M 07-157 & 07-158 
XRF Field Analytes 

Results in PPM 

XRF SAMPLE I.D. CrHi Ca Tl CrLO Mn Fe Co Nl Cu Zn As 8r 

07-157-WR1 
07-157-WR1-COMP 
07-157-WR2 
07-157-WR2-COMP 
07-157-WR3 
07-157-WR4A 
07-157-WR4B 
07-157-WR4G 
07-157-WR5 
07-158-WR1A 
07-158-WR1B 
07-15S-WR1C 
07-158-WR ID 
07-158-WR1-COMP 

300$ 

220$ 

45053.7 
40348.9 
39584.5 
30048.5 
51213.4 
35852.6 

34744 
45559.5 
32081.4 
20655.6 

19140$ 
36240$ 
18020$ 
21460$ 

7991.26 
8397.64 
2637.11 
3038.23 
19338.9 
1503.96 
2676.3 

5556.46 
3200.02 
5401.48 

7470 $ 
2190$ 
1770$ 
4700$ 

3182.3 
3928.43 
2679.96 
3204.8 

3490.58 
2648.55 
3427.55 
5089.75 
3905.92 
3541.83 

4880$ 
2250$ 

10123.4 
4824.85 

4506.16 
8487.45 
806.512 * 
4990.38 

8004.25 
6724.33 

5970$ 
1910$ 

389 $ 275 $ 940 $ 
3080$ 3560$ 

28129.7 
29423.1 
34338.6 
51196.6 
22760.5 
53333.7 
52838.5 
39037.7 
62878.8 
81561.6 

46030$ 
60120$ 
12860$ 
53860$ 

179.168 * 

195.855* 

158.519 • 

109$ 
270$ 

56$ 
122$ 

138.965* 
132.374 * 
151.246* 
165.064* 

221.77* 
168.252 * 
200.254* 
132.375* 
116.614* 

181 $ 
37$ 
22$ 
52$ 

3254.05 
1339.27 
630.56 

1239.12 
1075.22 
1431.24 
656.237 
1781.24 
2189.44 
749.276 

641$ 
2039$ 
418$ 

1534$ 

74$ 

31$ 

166.367 
119.612 

106.1 
67.9393 
106.441 
27.2011 * 
95.9003 
113.448 
62.3224 
219.05 

200$ 
67.5$ 
68.2$ 

181.7 $ 

XRF SAMPLE I.D. Zr _Hfl_ Mo Pb Rb Cd Sn Sb Ba -AB_ Th 

07-157-WR1 
07-157-WR1-COMP 
07-157-WR2 
07-157-WR2-COMP 
07-157-WR3 
07-157-WR4A 
07-157-WR4B 
07-157-WR4C 
07-157-WR5 
07-158-WR1A 
07-158-WR1B 
07-158-WR1C 
07-158-WR1D 
07-158-WR1-COMP 

133.687 
167.368 
268.506 
145.462 
234.079 
204.582 
172.959 
305.803 
180.205 
498.002 

171.7$ 
175$ 

123.4 $ 
213.4 $ 

17.1071 * 

27.6898* 

16.7459 * 

20.6$ 

97$ 

2809.63 
2617.55 
3091.78 
3533.98 
399.264 
5567.69 
1763.84 
4153.6 

1455.73 
1836.68 

123$ 
3370$ 

216$ 
1039$ 

271.273 
216.442 
211.804 
225.442 
291.097 
213.593 
223.164 
268.548 
226.376 
153.888 

142.8$ 
243$ 

187.9 $ 
180$ 

169.596* 

198.165* 

220.027* 

134$ 

961 

122.302' 

15$ 

3938.11 
1587.28 
2030.55 
2325.24 
215.481 
206.792 
484.959 
4553.81 
450.639 
996921 

746$ 
311 $ 
359$ 
500$ 

227.766* 
108.559* 
130.415 * 
218.327 * 

460.08 

154.728 * 

153$ 
73$ 
65$ 
35$ 

22.817 * 

23.9$ 
8.3$ 
19$ 

12.7$ 

24.9926* 
25.0533* 
31.1187* 
19.0695* 

39.8441 * 

15:6 $ 

21.8$ 
21.8$ 

* = Estimated Quantity 

$ - Unvalidated Data 

> ^ 
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5^SUALL SEEP 

WR1 
AREA- 6300 SQ.U. 
«7810 SQJT. 
7S30 SaVDS. 
VDUAIE- 37670 CU.YDS. 

LOWER REBELLION 
PA# 07-158 

UPPER REBELUGN 
PA# 07-157 

XIV 8AM>1£ 

WMEK SAMPtZ 
OttOUNO AND SURFACE 

OPEN Aorr 

COUAPSED ADCr 

VEOCfATED WETIANDS 

DRAMAOe 

DRY DRAMAOE 

N 

2S 0 2S 50 100 

SCM£ IN FEET 

10 0 10 20 60 

SCALE IN UETERS 

WR4 (MCUJDES AREA UNDER WR3) 
AMA> 4850 SOU. 
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Reference No. 18 

M E M O R A N D U M T O F I L E 

Date: 09/12/00 
Time: 1650 hours r-Q^ 
By: Crystal K. Roberts, UOS 
Subject: Stream flow data for Belt Creek 

Text: I spoke on the phone with Pat Ladd, with the USGS in Montana. She told me that 
at the gauging station 'Belt Creek at Monarch' the mean annual flow of Beh 
Creek is 191.79 cubic feet per second. This includes 31 years of data. 



Reference No. 19 

MONTANA DEPARTMENT OF STATE Li 
ABANDONED MINE RECLAMATION BUREAU 

HAZARDOUS MATERIALS INVENTORY 
SITE INVESTIGATION LOG SHEET 

Mine/Site Name; NEIHART TAILINGS PA#; 07-134 

Date; June 2 , 1993 Time; 0715 

Field Team Leader; Bullock, Pioneer. 

Sampling Personnel; Flammang, Pioneer 
Clarkj_ Pioneer 

Visitors; None 

Weather/Seasonality Observations; Cool; cloudy, intermittent 
rain. 

Photographic Log (FII« aoii ma ghoto Bo.'«/vid«o T>P« »ai>«r); #13; SW-1 and SE-1 
sample locations, facing west; #14: SE-2 sample location, facing 
north; #15; TP-1-1, facing south; #16; TP-1-2, facing south; #17; 
TP-1-3, facing north; #18; TP-1-4, facing south; #19; TP-1-5, 
facing northwest. Video Tape No. 2 

General Comments/Observations (not eav«r«d •paeiticaiiy in atutctiad mvratory rona):_ 
N/A 

Other Hazardous Materials/Substances Present; N/A 

General Comments on Potential Remedial Alternatives; Isolate 
tailings from alluvial aquifer and Belt Creek, if applicable; cap, 
revegetate, and cover. 
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I. BACKGROUND INFORMATION 
This information i s t o be col lected to the extent p r ac t i ca l p r io r t o conducting 
the S i t e Inves t iga t ion . Data gaps sha l l be f i l l e d in during the inves t iga t ion . 

M i n e / S i t e N a m e ( s ) ; NEIHART TAILINGS PA#; 07 -134 

Legal D e s c r i p t i o n : T 14N ;R 8E ; S e c . 29 , SWl/4 SWl/4 1/4 

County: CASCADE ' Mining D i s t r i c t ; NEIHART 

L a t i t u d e ; N 46° 5 6 ' 30" Longi tude ; W 110** 44 ' 40" 

Pr imary Dra inage Bas in and Code: Be l t Creek/10030105 
Secondary Drainage Bas in ; Be l t Creek 

USGS Quadrangle map name(s ) : N e i h a r t 

Mine Type/Commodit ies: Mi l l T a i l i n g s . Pond 

A c t i v i t y S t a t u s ; Ac t ive , I n a c t i v e / E x p l o r a t i o n ,Abandoned X . 

Ownership s t a t u s : Known YX N ; p r i v a t e / p u b l i c ? P r i v a t e / P u b l i c 
Owner, Agent/ o r Contact(mcaud* addraas and phona Khan avaiiabia): Richard 
Bennett, Monarch Co. Inc., P.O. Box 2267, Great Falls, MT 59403. 
(406) 452-6933; Lewis and Clark National Forest. 

Relationship to other mines/sites In the area/district; Unknown 

Regulatory Status (Activity by other agencies)? Hardrock permits? 
Past Reclamation Activities? Riprap along Belt Creek installed in 
the 1970's by MPT. 

General site features: Elevation 5747' , Slope 2° , 
Aspect Northeast 

Land use: Mining , Recreational X , Residential X , Urban_ 
Agricultural , Other(Specify) 

Area of disturbed/unvegetated lands? Approx. 1.6 acres. 
Dimensions; 413 feet x 180 feet 

Predominant vegetation types; Cottonwood, Lodgepole pine, willow, 
some grasses 

Access: roads - good X ,poor ,4wd ,trail . 
Other logistical considerations (proximity to other sites). On 
U.S. 89 
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Well l o g s w i t h i n 1 mi l e r a d i u s ; wate r r i g h t s 15 mi downstream (Aetaoh 
wall L09 >rintout(a)i There a r e 3 we l l l ogs w i t h i n a 1 mi l e r a d i u s . 

Genera l s i t e g e o l o g i c , h y d r o l o g i c , and hydrogeo log ic s e t t i n g s ouao 
Beta praaanoa of radleaotiva sinarala) S i t e l i e S On t h e S O U t h w e S t S i d e Of t h e 
perennial Belt Creek. Belt Creek flows northwest past the site and 
is the major drainage for the area, 
and pre-beltian gneiss and schist. 

Site is underlain by alluvium 

Mining/milling history, ore type/tenor, host rock, gangue: No 
information available; possibly from the Queen of the Hills Mill. 

Mine Operation? 
Shafts - Yes , No X , « 
Adits - Yes_ J No X , # 
Pits - Yes , No X , # 
Placers - Yes , No X , # 
Other - Yes , No X , * 

Mill Operation? Yes X , No_ 
questions: 

Comment_ 
Comment_ 
Comment' 
Comment_ 
Cofflment_ 

If yes answer the next three 

Perlod(s) of Operation: Unknown 

Origin of Ore Milled - Custom Mill Dedicated Mill_ 
names of mines that supplied mill feed: Unknown 

Number and 

Process? Hg-amalgam, CN' leach (vat, heap), floatation, smelting? 
Unknown • 
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Montana Bureau of Mines and Geology 10/22/1993 
Water Well Lpg Data 

•̂ l̂l No. Location Depth Yield Static Water Level 

1:123062 14N 08E 20 DBA 
4:123061 14N 08E 20 DBA 
4:25649 14N 08E 32 BDC 

4 1 . 0 
4 0 . 0 

120 .0 

4 . 0 
7 . 0 
8 . 0 

2 4 . 0 0 
0 .00 
7 . 0 0 

L. 



NEIHART TAILINGS, P A NO. 07 -134 
T14N, R08E, SECTION 29 
. SCALEi I ' = 1000' 



II. INFORMATION COLLECTED ON SITE 

A. SOLID MATRIX WASTE (CHARACTERIZATION 

1. Waste Characteristics - Use table on following page. 

Unigue source identification (e.g. west waste rock dump #2) and 
abbreviation on sketch map and source list (e.g. WWRD2). Locate source 
on sketch map with any measured distances from at least two landmarks. 

Source types; Waste rock dumps and piles (WR); tailings impoundments 
and piles (TAIL); vats, vessels, tanks that contain something (VAT); 
barrels - not empty (BAR); soils contaminated by spills or leaks (SP); 
suspected asbestos containing materials (ACM); garbage/refuse/junk dumps 
(DMP); other sources (OTH). 

Source size; Estimated volumes (cu. yards or feet, # of barrels) for 
each source Identified above. 

Location/Description; List location and description for each source 
identified above. 

Waste containment; Is the source contained with respect to groundwater, 
surface water, and airborne releases or the potential to release? Good, 
adequate, poor, or none. Are waste structures / vessels sound, are 
runon/runoff controls in place, are wastes covered or vegetated, pond 
liners intact? 

2. TAILINGS IMPOUNDMENTS - If tailings impoundments are also present, 
complete the following questions. 

Describe the tailings grain size distributioncapproxiaata % aand, aiit, t oiay); 
Silty sand to fine clay 

Determine tailings impoundment depth and describe stratification of the 
tailings if observable(baaad on taxtura and color): Oxidation zone 12"-18" bgs, 
orange/tan color; gray tailings in reduced zone to depths of 8' bgs. 

A r e t a i l i n g s w e t o r d r y (oaaorlba locatlcD of partlally wattad tailinga lapoundMnta) : M O i S t 
at surface in some areas from precipitation; near saturation in clay 
pearched zone. Sandy underlying tails are damp, but not saturated. 

Describe condition of the tailings Impoundment(sota condition of daM or atructuraa, 
location of braaehaa) : Rlprap along Belt Creek in good condition; no contain­
ment on TP-2. 

Comments on potential for mitigation: Relatively small volume for re­
moval. Possible deep tilling/vegetation or capping due to apparent 
lack of connection with groundwater. 
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SOURCE INVENTORY FORM 
SAMPLERS: B u l l o c k , F l 

TP- l - lA 

TP- l - lB 

TP-1-2A 

TP-1-2B 

TP-1-3 

TP-1-4 

TP-1-5 

TP-2-1A 

TP-2^1B 

TP-2-1C 

TP-2-2A 

TP-2-2B 

Iiiiiiii 
wmmm 

TAIL 
• 

TAIL 

TAIL 

TAIL 

TAIL 

TAIL 

TAIL 

TAIL o r 
CONC 

TAIL or 
CONC 

TAIL or 
CONC 

TAIL o r 
CONC 

TAIL o r 
CONC 

SOORCS 

22,500 

600 

ammang 
||i;|||p||||||p^^^^^ 

Horthweat and of TP-1 ; 0 - 0 . 5 ' , 
red a l l t y aand 

Horthwaat end of TP-1 ; 0 . 5 - 1 * , 
brown a l l t 

Center of pond; 0 - 1 . 5 ' , brown 
sand 

Center of pond; 1 . 5 - 3 . 5 ' , r ed 
a l l t y c l ay 

Ror th -nor theaa t a long B e l t Creek; 
0-3.5* 

South-aouthwest near d i v e r s i o n ; 
2 .5 -7* . a ray c l a y 

South-sou theas t end n e a r e s t t o 
b r i dge ; 3.4-8* 

Small p i l e e a a t of s a i n pond, 
weat s i d e ; 0 -3 .5* 

Small p i l e e a s t of main pond, 
west s i d e ; 3 .5 -4* , t an c l a y 

Small p i l e e a s t of main pond, 
west s i d e ; 4 - 6 . 5 * , orange sand 

Small p i l e , e a a t end; 0 - 3 . 5 ' 

Small p i l e , e a s t end; under ly ing 
s o i l 

iiiiiiiii 
F a i r 

F a i r 

P a i r 

F a i r 

F a i r 

F a i r 

F a i r 

Bone 

Hone 

Rone 

Hone 

Hone 

' 1 

4 .76 (S) 

3.9 (D) 

5.79 (S) 

< 3.5 (D) 

RM 

3.6 (D) 

< 3 .5 (D) 

< 3 .5 (D) 

< 3.5 (D) 

< 3 .5 (D) 

< 3.5 (D) 

< 3.5 (D) 

i i i i i i l i i 
: ncxivirf 

0.05 

0.04 

0.03 

0.04 

HM 

0.04 

0.04 

0.06 

0.06 

0.04 

0.04 

0.04 

07 -134-TP- l - l 

07-134-TP-1-2 

07-134-TP-2-1 

,,.,,,..I.,I,,,.M.,I,..,,,I 

mm/ 
STUB-; 

06/02/93 
1300 

06/02/93 
1315 

06/02/93 

T-Matala, 
ABA, CH-

T-Matala, 
ABA, C H - II 

T-Matala, 
ABA, CM-

D-aicwt ti«ii»<tKiii^ avtMii •-•«««*««« VMtoiCBiM mikmi 

Comments or deviations from SOPs: 07-134-TP-l-l is composite of oxidized zones from all holes 1-5 
in TP-1. 07-134-TP-2-2 ii3 composite of reduced zones from all holes 1-5 in TP-1. 07-134-TP-2 is 
composite of all of TP-2-1 and all of TP-2-2. ' 

- J 
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B. GROUNDWATER CHARACTERISTICS 

Use table on following page. Identify all locations on sketch map or 
topographic map. 

Flowing adits: Yes , No X , Number: Identification: 

Filled shafts: Yes_ 

Seeps/Springs: Yes_ 
diversion ditch on' 
outlet was sampled 

, No X , 

X , No 
west side 
as SW-1. 

Number: 

, Niunber: 1 
of tailings 

Identification: 

Identification: 
which flows into 

Seep 
pond; 

in 
the 

Groundwater wells within 4 miles?: Yes X , No ; 
Number of well logs: 13 

Distance to nearest well used for drinking? Approx. 100' upgradient 

Sample types; Flowing adits (AD); filled shafts (SH); 
Residential wells (RW); Monitoring wells (MW); Seeps/Springs (SP). 

Field Measurements; Flow (measured or estimated), pH (meter). Eh 
(meter), SC (meter), temperature (meter). Alkalinity (test kit)? 

Potential for groundwater contamination (explain)? 
Definite , Probable X , Possible __, Unlikely . /» 
Although tailings do not appear to be in contact with groundwater, 
infiltration of precipitation is highly probable. 

Other observations/notes; N/A 
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GROUNDWATER INVENTORY FORM 
SAMPLERS: 

- - #' V ^ 
• >.«5 

^^g^ 

•KLiC. ''4 

yw»*^« Ĵ 

V-^Jv 

Mo saaples weire taken. 

n e m t Bat l iaa ted (X) o r Maaanrad (M) f r c a M i l t , a h a f t , aaep a c sp r ing? 

Comments or Deviations from the SOPs. (Pioneer SAP, 1993):. 

_£> 
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C. SURFACE WATER CHARACTERISTICS 

Use table on following page. Identify all locations on sketch map ol 
topographic map. Indicate drainage patterns (run-on/runoff) and 
directions on sketch maps. 

Flowing streams: Yes X , No , Name(s): Belt Creek 

Dry streambeds: Yes , No X , Name(s): 

Other surface water: Yes X , No , Name(s)/Description: Diversion 
ditch and settling pond along the southwest side of the site 

Waste materials within any floodplain: Yes X , No Source ID(s):_ 

TP-1 

Approximate Flood frequency? 1 yr, 10 yr, X 100 yr 

Estimated seasonal flow of stream(s) (cfs)? High Flow: 100+ cfs , Average Flow: 15-20 cfs 

Distance between waste source(s) and nearest surface water body (ft)?_ 
20 feet between exposed waste and Belt Creek. ] 

Surface water draining onto or through waste sources: Yes X , No_ 
Describe: Diversion ditch has some tails washed into it. 

Sur face wa te r u s e w i t h i n 15 mi l e s downstreeun? (Drinking water supply, irrigation, 
rasidaatlal use? Oanaltiva aDvlroamaats within 15 allaa downatraaa? Park, WlXdamasa, Piahsry. Wetland, Ttl habitat?) 

Irrigation, T&E - Bald Eagles, possible limited fishery 

Observed erosional/sedimentation/stream turbidity problems? Yes X , 
No , Distance downstream (ft)? 50 Describe/explain(Mota atraaabank 
atability and condition of atraaabank vagatatlon and any aanaada atructuraa or channel changaa praaant): 

Some sedimentation in the diversion ditch. 
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SURFACE WATER INVENTORY FORM 
SAMPLERS: Bul lock , Clark 

mmmmm 
SW-1 

SB-1 

SE-2 ' 

1 
SB-3 

• 

• 

sxttnjs 
WW 

SW 

SE 

SE 

SB 

Ou t l e t t o Be l t Creak of 
s e t t l i n g pond a s s o c i a t e d 
wi th d ive ra ion d i t ch 

o u t l e t t o Be l t Creak of 
B a t t l i n g pond a s s o c i a t e d 
wi th d ive ra ion d i t ch 

Upradiant Be l t Creek 
t a i l i n g a 

Downgradient Be l t Creek 
t a i l l n a a 

.-

• ^ 

mmm 

6.03 

H/A 

R/A 

H/A 

160 

H/A 

H/A 

H/A 

•i-
315 

H/A 

H/A 

H/A 

' • . , ; , : , , . 

47 "F 

H/A 

H/A 

H/A 

36 

H/A 

H/A 

H/A 

iiiiiiii 
iiiiiiii 
lis 

200 gpa 
(B) 

300 gpo 
(B) 

100 c f s 
(K) 

100 c f s 
(B) 

• 

iiiiiiiiii 

07-134-8W-1 

07-134-8B-1 

07-134-S8-2 

07-134-SB-3 

• 

• 

iiiiiiii 
ow«/ 

06/02/93 
1345 

06/03/93 
1345 

06/02/93 
1415 

06/02/93 
1400 

liiiall 
T-Msta ls , IDS, 0 
Hardness , C l , D 
804, N02/H03, H 
CH- U 

T-Metals , CH- H 

T-Metala, CH-

T-Metala, CH- | | 

FLONi Batiaated (•) or Maaaurad (II)? 

Comments or Deviations from the SOPs (Pioneer SAP, 1993) 
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D. ACID MINE DRAINAGE (AMD) POTENTIAL 

Evaluate each source in table on next page. 

AMD Characteristics; 

Presence and abundance of sulfides? (SO3) 

Presence of evaporative salt deposits? (ESD) 

Discolored or turbid seepage? (SPG) 

Presence of. long filamentous algae -in drainages, mosses in moist 
areas? 

Presence of ferric hydroxide precipitates? (FEOX) 

Presence of burned or stressed vegetation? (VEG) 

pH ^ 5.0 (pH) 

General Potential for AMD Mitigation; 

Area available for treatment (acres)? Approx. 0.5 acre at northwest 
end • 

Wetlands present: Yes X , No , Describe; Around and northwest of V 
settling pond (approx. 0.5 acre) 

Carbonate rocks/soils; Yes , No X , Describe: None apparent 

E. AIR PATHWAY CHARACTERISTICS 

Population within 4-mile radius: 1-10 ; 10-30 ; 30-100 X ; 
100-300 ; 300-1,000 ; 1,000-3,000 ; 3,000-10,000 ; 10,000 or 
greater ; Comments 

Nearest residence(ft or miles)? 50' - part-time, not recently 

For each source (table next page): 

Available fine materials? Surface area? 

Uncovered and unvegetated? Wet or dry? 

Overall dust propagation potential: 
observed high moderate low none 
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ACID DRAINAGE/AIR PATHWAY INVENTORY FORM 
SAMPLERS: Bullock 

SODRGB 

::. H O . ;•• 

T P - 1 

TP-2 

iiliii|iiiii^^ 

ESD i n summer; 
FEOX; S 0 3 ; pH 

FEOX; S 0 3 ; pH 

• 

P a r t i a l 

P a r t i a l 

a ^ l 
76,500 

4,000 

• . ( 

• I ' ' •• 

• • • 

mm^a^.. 
7 0 , 0 0 0 

4 , 0 0 0 

, 

AVAIXABLB 

Yes 

Yes 

SiBHiHiHiiSSi: 

M o d e r a t e when d r y | 

M o d e r a t e | 

• 

• 1 
Notes and Clarifications; 

( k \ 
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F. DIRECT CONTACT CHARACTERISTICS 

Residents or workers within 200 feet of sources: Yes X , No , 
Describe: Part-time residents 

Population within 1 mile: 1-10 ; 10-30 ; 
300-1,000 ; 1,000-3,000 ; 3,000-10,000 
Comments 

30-100 X ; 100-300 ; 
; 10,000 or greater ; 

Evidence of recreational use on site: Yes , No X , Describe: 

Accessibility - Fences, warning signs,•closed roads? Cable gate at 
bridge 

Sensitive environments on-site or adjacent to site: 

State o r National Parks - Yes , No X , Comment 
Wilderness Area - Yes , No X , Comment_ 
T&E Species Habitat - Yes_ , No X , Comment' 
Bat Habitat - Yes , No X , Comment" 

Primary Drainage ; Secondairy Drainage X ; No Information : 

Riparian Habitat Quality - High X , Medium , Lowj 
Wetlands Frontage - High , Medium X , Low 
Fisheries Habitat and Species Classification - 3 ^ 
Sport Fishezry Classification - 3 V 

G. SAFETY CHARACTERISTICS 

Verify completeness of AMRB Inventory 

Hazardous, openings: Yes , No X , Number , types and locations: 

Hazardous structures: Yes , No X , Number _, types and locations:_ 

Unstable highwalls, pits, trenches, slopes; Yes , No X , Number_ 
types and locations: 

Unstable waste piles, impoundments, undercut banks: Yes X , No_ 
Number J. , types and locations: TP-2 is eroding into Belt Creek" 

Fire and/or Explosion hazards: Yes , No X , Explain: 
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LABORATORY ANALYTICAL DATA 

NEIHART TAILINGS 
PA NO. 07-134 
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MeteJs in soils 
Resutts per ( ^ weight basis 

Neihart Tailings PA# 0 7 - 1 3 4 
AMRB HAZARDOUS MATERIALS INVENTORY 

INVESTIGATOR: PIONEER - BULLOCK 
INVESTIGATION DATE: 06/02/93 

SCUD MATRIX ANALYSES 

FIELD 
ID 

= = = = = = a = B B B B S C 

0 7 - 1 3 4 - S E - 1 
0 7 - 1 3 4 - S E - 2 
0 7 - 1 3 4 - S E - 3 
0 7 - 1 3 4 - T P - l - l 
0 7 - 1 3 4 - T P - 1 - 2 
0 7 - 1 3 4 - T P - 2 

BACKGROUND 

FIELD 
ID 

A i 

(mv*) 
sxaossssssaaB 

27.2 
8 

29.2 
--190 

284 
234 

.53.3 

B« 
("B/Kg) 

Cd 

(««««) 

Co 

("«««) 

Cr 

(o««S) 
B l B a s e s a s s u a e 3 a a : s B s a B a 3 0 c : t i a B i B B a n : n c 3 

2440 
224 
600 

1630 
984 
387 

828 

Add/Base Accounting 

TOTAL 
SULFUR 

» 

TOTAL 
SULFUR 
ACID BASE 

viooa 

93.1 
1.0 
3.8 

.M7.4 
^63.1 

40.7 

15;3 

NEUTRAX. 
POTEhfr. 
I/IOOOI 

11.5 
9.33 
9.02 
3.96 
17.8 
5.4 

11.6 

SULFUR 
ACID BASE 
POTENT. 
tnooa 

15.5 
18.8 

16 
7.31 
15.3 
4.22 

72.7 

SULFATE 
SULFUR 

« 

Cu 
(•gKg) 

B I S B B B B B B 

67.7 
14.1 
29.8 
223 
371 

62.7. 

50.1 

FYRmC 
SULFUR 

« 

Fe 

(««««) 
Hg 

(B«KS) 

M l 
(ngKO 

NI 

(>(/Xs) 

17100 
16400 
20100 
33100 
38300 
53600 

30600 

OROANIC 
SULFUR 

• 

0.105 U 
0.062 
0.049 U 
0.118 
0.121 
0.060 U 

0.051 U 

FYRmC 
SULFUR 
ACID BASE 

lAoon 

71600 
865 

2240 
11100 
20700 

707 

10400 
U-IMD««M«J 

SULFUR 
AOD BASE 
POTEOT. 

tnooa 

488 
26.9 
29.7 
63.4 
151 

9.14 

91.5 
-B«ta'ised 

Pb 

(mfl^) 
• B B l B B B B a 

1060 
327 
792 

10100 
11400 

>37400 

5110 
Q«M*>sX-0«l 

S ^ B B B l S S ^ S t a B B ^ l B C S a ^ S l B ^ B ^ B ^ C B ^ ^ ^ B B B I ^ ^ B t ^ B ^ B C 

07-134-TP1-1 1.64 51.2 17.7 -33. 0.66 
07-134-TP1-2DUP 3.39 106 26.5 -79. 0.15 
07-134-TP1-2 3.37 105 26.3 -79 0.16 
07-134-TP-2 4.94 154 -9.0 -163 2.44 
07-134-TP-2DUP 4.96 155 -9.2 -164 2.45 

0.55 
2.07 
2.04 
0.88 
0.88 

0.53 
1.17 
1.17 
1.64 
1.63 

17.2 
64.7 
63.7 
26.9 
27.5 

0.54 
-38.2 
-37.4 
-35.9 
-36.8 

Sb 
(•«««) 

26.2 J 
3.93 UJ 
2.87 UJ 
10.8 J 
17.4 J 
10.1 J 

2.99 UJ 

Za 
(>tACs) 

22800 
528 

1170 
^ 1 4 0 0 
N4000 

10400 

3530 
tAMmtq/mrrndtcmtOL-tta 

CYANIDE 
(-«««) 

2577 
1.289U 
1.227U 
1.213U 
1.283U 

l i i U 

NR 

WATER MATRIX ANALYSES 

FIELD 
ID 

07-134-SW-1 

Metnb in Waiter 
Resutts in ug/L 

At B* 
t S B B S B B B B B S S B S B S I 

0.98 U 41.6 

Cd Co Co Fe Hg Ma Nl Pb Sb 

HARDNESS 
CALC 

Za (mtC*C03IL) 
x i ^ B c s i B ^ ^ ^ ^ e i ^ ^ B a a t a B ^ ^ ^ s s i a B a B ^ X B i c • w n i y i i B g X SB BS ̂ S^BIB ̂  ^ S ^ ^BB ̂ B^S^l^S^B S 

5.99 U 5U 8.9 J 223 0.038 U 

WetChemisfry 
Resutts in mg/l 

TOTAL 
FIELD DISSOLVED 

LD. SOLIDS CHLORIDB SULFATE N03/N02-N CYANIDE 

07-134-SW-1 86 < 5.0 28 < 0.05 0.01 

660 16 12.1 18.3 U 1580 JX 57.3 
U - N< Ooaaa* J - B l iu tc4 Qadk) ; X - OaflB ftr Aaan<ror fiMiriMi M l - H« I 

LEGEND 
SEl - S U M a unqpk SWL 

SE2 - Upgndknt Belt Creek TiUagk 
S B 3 - DonogndkBt of Beh Cieek Ttiiagi. 
T P l - 1 - Coopakeotaddbedioac : trom hotel 2 - 5 In U lag i pood I. 
T P l - 2 - Compo(keo(TP2-laIliiidTP2-2in. 
T P 2 - Compoifceofredncedlone;faomhole)2-Skilaltagipood 1. 
BACKOROUND - From COBq>ramiM (07-1000-SS-1> 
T P 1 - 2 D U P - DupUceleoltMBple07-134-TP1-2. 

TP2DUP- Diqiilciteo(<UD|ife07-U4-TP-2, 
S W t - OodelofBcliCieekofBck Creek of Mttliig 

poad aaoctaud « th dKeoka dfcch. 



XRF ANALYSIS RESULTS 

NEIHART TAILINGS 
PA NO. 07-134 

MDSL AMRB/PIONEER 4/9/93 
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Mine Name: Neihart Tailings PA# 07-134 
XRF Reid Analyses 

Results in PPM 

XRF SAMPLE ID 
0 7 - 1 3 4 - S E - 1 
0 7 - 1 3 4 - S E - 2 
0 7 - 1 3 4 - S E - 3 
0 7 - 1 3 4 - T P 1 - 1 A 
0 7 - 1 3 4 - T P 1 - 1 B 
0 7 - 1 3 4 - T P 1 - 1 - C O M P 
0 7 - 1 3 4 - T P 1 - 2 A 
0 7 - 1 3 4 - T P 1 - 2 B 
0 7 - 1 3 4 - T P 1 - 2 - C O M P 
0 7 - 1 3 4 - T P 1 - 4 C 
0 7 - 1 3 4 - T P 1 - 5 D 
0 7 - 1 3 4 - T P 2 - 1 A 
0 7 - 1 3 4 - T P 2 - 1 B 
0 7 - 1 3 4 - T P 2 - 1 C 
0 7 - 1 3 4 - T P 2 - 2 A 
0 7 - 1 3 4 - T P 2 - 2 B 
0 7 - 1 3 4 - T P - 1 - C O M P 

0 7 - 1 3 4 - S E - 1 
0 7 - 1 3 4 - S E - 2 
0 7 - 1 3 4 - S E - 3 
0 7 - 1 3 4 - T P 1 - 1 A 
0 7 - 1 3 4 - T P 1 - 1 B 
0 7 - 1 3 4 - T P 1 - 1 - C O M P 
0 7 - 1 3 4 - T P 1 - 2 A 
0 7 - 1 3 4 - T P 1 - 2 B 
0 7 - 134-TP1 - 2 - C O M P 
0 7 - 1 3 4 - T P 1 - 4 C 
0 7 - 1 3 4 - T P 1 - 5 D 
0 7 - 1 3 4 - T P 2 - 1 A 
0 7 - 1 3 4 - T P 2 - 1 B 
0 7 - 1 3 4 - T P 2 - 1 C 
0 7 - 1 3 4 - T P 2 - 2 A 
0 7 - 1 3 4 - T P 2 - 2 B 
0 7 - 1 3 4 - T P - 1 - C O M P 

CrHi 

4972 * 

Zr 
151.698 
125.286 
413.239 
192.881 
242.88 

160.412 
174.005 
150.255 
152.267 
118.838 
285.209 
125.744 
214.705 
15&532 
93.467 

213641 
125.185 

K 
10342.2 

10666 
8856.75 
17526.1 
17715.5 
18449.3 
29452.3 
31113.7 

28044 
20044.7 
22556.6 
41545.6 
34006.6 

36002 
36685 

12732.6 
35799.4 

Hg 

Ca 
4368.36 
3618.86 
4028.65 
2761.91 
3178.02 
1954.04 
3373.9 
4206.1 

4122.96 
3314.02 
3496.36 
2021,73 
9574.29 
5866.09 
8435.12 
3595.36 
4198.07 

Mo 

Tl 
1111.51 
1158.69 
2228.78 
1540.42 
1707.04 

1128.5 
1985.1 

1823.47 
1549.23 
1545.45 
2242.66 
3050.34 
3710.16 
3451.72 
3629.85 
2387.52 
3883.57 

Pb 
457703 
88.4863 * 

43&23 
3848.11 
164.577 
4717.24 
8298.58 
9431.13 
7439.52 
1738,32 
50.0512* 
2169.64 
7331.63 
13447.9 
11748,8 
353.976 
5043,56 

CrLO 
130.322* 

160.242* 

167,854* 

196.952* 
2 4 7 1 3 5 * 

126.335* 

Rb 
71.7237 
96.5353 
99.0925 
92.0719 
104.226 
94.7784 
147568 
136.997 
133193 
104.965 
133524 
190.967 
200.773 
207098 
222.093 
85.3122 

217,95 

Mn 
25956.6 
1137.64* 
2715,94 

11825 
3259.66 
8810.79 
13352.1 
24661.5 

26183 
23020.1 
2209.32 

759.031 * 
1145.68* 
1834.39* 

934.398 * 

Cd 

15&977* 
158.427* 

Fe 
18417 
18062 

30959.5 
27598.9 
25933.4 
29274.5 
38772.6 
35519.8 
33538.4 
27245.2 

23300 
43224.1 
40785.5 
63602.8 
70456,1 
49914,8 
57661.4 

Sb 

40.1191 * 
65.0981 * 
86.4293 * 
53.8013* 
56.4407 * 

Co 

410.855* 
452.086 * 

69a796 * 

53446 * 

Ba 
674.148 
65&477 
4031.39 
6631.17 
685,336 
6458,77 
6657,73 
10875.6 
10111,7 
8481,64 
743723 
227155 
201.685 
195.122 
339.04 

1048,12 
37a856 

Cu 

93.2188* 

98.5855 * 
227858 * 
380.454 
282.915* 
93.5305 * 

Ag 

184.574* 
163969 * 
80.277 * 

164.842* 
262.665 
2 3 3 7 1 4 * 
227452 * 
135.025* 
125.504* 
170.968* 
175.552 * 
154676* 
159.339* 
100.312* 
110.766* 

Zn 
5824.68 
343,485 
828,402 
4661,87 
1406.99 
5193.91 
8560.68 
13337.5 
10824.4 
3073.03 
3129.68 
2773.84 
1677,27 
4278,18 
2669,44 
467,675 
2767,61 

U 

15,1292 * 

As 

252.823 * 

Th 

12,1925* 
16,5392* 
17,8651 * 
10,4146* 

15,3453* 

41,3837* 
28,6456 * 

Sr 
ie&742 
201,479 

224,02 
21&295 
200,792 
159.287 
233.209 
267048 
234429 
17 i379 
20&171 
42.1034 
40.7432 * 
52.5453 * 
58.6146 
209.871 
53.4791 

* - Estimated Quantity 
$ - Unvalidated Data 

-X> 



ABANDONED AND INACTIVE MINES SCORING SYSTEM (AIMSS) 
SCORESHEET 

NEIHART TAILINGS 
PA NO. 07-134 

MDSL AMRB/PIONEER 4/9/93 
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LINE 
NO. 
1 
2 
3A 
38 
30 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13A 
13B 
130 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26A 
268 
260 
27 
28 
29 
30 
31 
32 
33. 
34 
35 

36 
37A 
37B 
370 
38 
39 
40 
41 
42 
43 
44 

45 

GW - LIKELIHOOD 
OF RELEASE 

GW - WASTE CHAR. 

GW - TARGETS 

SW - LIKELIHOOD 
OF RELEASE 

SW - WASTE CHAR. 

SW-TARGETS 

AIR - LIKELIHOOD 
OF RELEASE 

AIR - WASTE CHAR. 

AIR-TARGETS 

LIKELIHOOD OF 
EXPOSURE 

D. C. WASTE CHAR. 
DIRECT CONTACT 
TARGETS 

AIMSS SCORESHEET b 

GROUNDWATER PATHWAY 
OBSERVED RELEASE 
EXCEEDENCES 
CONTAINMENT 
GW DEPTH 
POTENTIAL TO RELEASE 
LIKELIHOOD SCORE 
CALCULATED SCORE 
WELLS - 1 Ml. X 2.5 
WELLS-1 TO 4 Ml 
NEAREST WELL 
TARGETS SCORE 

GROUNDWATER SCORE 

SURFACE WATER PATHWAY 
OBSERVED RELEASE 
EXCEEDENCES 
CONTAINMENT 
DISTANCE TO SW 
POTENTIAL TO RELEASE 
LIKELIHOOD SCORE 
CALCULATED SCORE 
DRINKING WATER POP'N 
IMPACTED DRAINAGE 
WETLANDS 
FISHERY 
RECREATION 
IRRIGATION/STOCK 
T & E SPECIES HABITAT 
TARGETS SCORE 

SURFACE WATER SCORE 

AIR PATHWAY 
OBSERVED RELEASE 
CONTAINMENT 
DISTANCE TO POPULATION 
POTENTIAL TO RELEASE 
LIKELIHOOD SCORE 
CALCULATED SCORE 
POPULATION-4 MILES 
NEAREST RESIDENCE 
WETLANDS 
PARKS/WILDERNESS 
T & E SPECIES HABITAT 
TARGETS SCORE 

AIR PATHWAY SCORE 

DIRECT CONTACT PATHWAY 
OBSERVED EXPOSURE 
ACCESSIBILITY 
DISTANCE TO POPULATION 
POTENTIAL EXPOSURE 
LIKELIHOOD SCORE 
CALCULATED SCORE 
POPULATION -1 MILE 
NEAREST RESIDENCE 
RECREATIONAL USE 
TARGETS SCORE 

DIRECT CONTACT SCORE 

SITE NAME: 
PA NUMBER; 

LINES 3Ax3B 
LINES 1 + 2 + 3C 

(SEE WORKSHEET) 
-, . 

LINES 6 + 7 + 8 
LINES4x5x9 

LINES 13AX13B 
LINES 11+ 12 + 130 
(SEE WORKSHEET) 

SUM LINES 16-22 
LINES 14x15x23 

LINES 26AX26B 
LINES 25+ 260 

(SEE WORKSHEET) 

SUM LINES 29-33 
LINES 27x28x34 

LINES 37AX 378 
LINES 36 + 370 

(SEE WORKSHEET) 

SUM LINES 40-42 
LINES 38x39x43 

TOTAL SITE HUMAN & ENVIRONMENTAL HAZARD SCORE 
(LINES 10 + 24 + 35 + 44) / 100.000 

NEIHART TAILINGS 
07-134 

0 
0 

20 
20 

400 
400 

128.038 
7.5 
10 
10 

27.5 
1408418 

300 
50 
20 
20 

400 
750 

140.720 
0 
0 

10 
5 
5 
2 
0 

22 
2321880 

0 
15 
20 

300 
300 

0.927 
30 
10 
10 
0 
0 

50 
13905 

200 
10 
20 

200 
400 

0.843 
30 
10 
0 

40 
13488 

37.58 

3,1 



LINE 
NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

THREAT 

HAZARDS 

TARGETS 

SITE SAFETY 
ACCESSIBILITY 
OPEN SHAFTS 
OPEN ADITS 
UNSTAB. HIWALLS/PITS 
HAZ. STRUCTURES 
EXPLOSIVES 
HAZ. MATERIALS 
HAZARDS SCORE 

POPULATION-1 MILE 
NEAREST RESIDENCE 
RECREATIONAL USE 
TARGETS SCORE 

SITE SAFETY SCORE 

SITE NAME: 
PA NUMBER: 

100 EA. 
50 EA. 
75 EA, 
40 EA. 

SUML1NES2-7 

SUM LINES 9-11 
fLINES 1x8x121/1.000 

NEIHART TAILINGS 
07-134 

T 
0 
0 
0 
0 
0 
0 

30 
10 
0 

40 
0,00 

Qcy 



SUMMARY OF HISTORICAL ANALYTICAL DATA 

FROM OTHER SOURCES 

MDSL AMRB/PIONEER 4/9/98 
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DATE: October 29. 1990 

CLIENT: Abandoned Mines 

FIELD ID 

LAB NO 

DATE RECEIVED 

Neihart Tailings--08/16/90 

S2698 

09-24-90 

pH (1:1 slurry) 6,75 SU 

Total 

As 

Cd 

Cu 

Fe 

Pb „ 

Zn _ 

Metals 

239 

14 

132 

26.800 

7190 

5490 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

<Q<^ 



REPORT DATE: October 4, 1990 

CLIENT: Abandon Mines 

FIELD ID: Neihart Tailings Downstream 

LAB NO: W8568 

DATE RECEIVED: 09-14-90 

r 

Hardnt 

Total 

As 

Cd 

Cu 

Fe 

Pb 

Zn _ 

iss 

Extractabl 

<0.001 

<0.0001 

<0.01 

0.02 

<0.001 

0.07 

67 

e Metals 

. mg/L 

. mg/L 

. mg/L 

. mg/L 

. mg/L 

. mg/L 

mg/L as CaC03 

C 

a5 



REPORT DATE: October 4, 1990 

CLIENT: Abandon Mines 

FIELD ID: 

LAB NO: 

DATE RECEIVED: 

Neihart Tailings Upstream 

W8567 

09-14-90 

Hardn« 

Total 

As 

Cd 

Cu 

Fe 

Pb 

Zn _ 

»ss 

Extractabl 

0.002 

<0.0001 

<0.01 

0.04 

<0.001 

0.06 

75 

e Metals 

. mg/L 

. mg/L 

.mg/L 

. mg/L 

.mg/L 

. mg/L 

rog/L as CaCOs 

St 
. ^ 
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Reference No. 20 

MEMORANDUM TO FILE 

Date: 09/12/00 
Time: 1100 hours p 
By: Crystal K. Roberts, UOS C h -
Subject: Fisheries in Belt Creek 

Text: I spoke on the phone with Tim Bond, with the US Forest Service. Mr. Bond told 
me that he has personally witnessed people catching fish with the intension of 
eating them (fish placed in buckets, on creel lines, etc.) many times on Belt Creek 
between the confluence of Carpenter Creek and the town of Monarch. Mr. Bond 
estimated that between 5-10 people per day fish that stretch of Belt Creek in the 
summer time. The last time he witnessed this event was September 7, 2000. As 
we were speaking he consulted with a colleague, Mike Wofford, also with the US 
Forest Service, who also said he had witnessed people doing the same. Mr. Bond 
estimated that 50% ofthe fisherman do not release the fish they have caught and 
most likely take them home to be eaten. He also knew of someone personally 
who has eaten the fish, John Metriom, also with the US Forest Service. 



DATE: 09/12/00 KEN (TtEMI) FILENAME: F:/DRAWINGS/CARPENTER CREEK/SITEMAP.DWG 

^ ^ HRS Package 
• ^ ^ UOS Job No. 75-00925.00 

Carpenter/Snow Creek Mining District 
Cascade County, Montana 

Site VIclntty Map 

September 2000 URS 
OPERAIINC SERMCES 

^ ' O f t S r ^ ^ 

Reference No. 21 

'^^flMr 

URS Oparoting Services 
START2, EPA Region VIII 

Contract No. ea-W-00-11B 

5000 5000 

SCALE: 1" = 5000' 

- ' ^ ' ^ u 
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CHAPTER 19 

THE LITTLE 

BELT CAMPS and 

CASTLE MOUNTAINS 

As seen from Helena, the Big Belt Moun­
tains form a solid barricade east of the Mis­
souri River. Farther east and separated by a 
wide valley, through which runs the Smith 
River, is the Little Belt Range. In amongst 
its peaks are tucked several mining camps whose 
quiet streets attract tourists, fishermen, hunt­
ers, and an occasional leaser, and whose busy 
years are only memories stored in the keen 
minds of a few old-timers who live in the past. 

Less than fifty miles southeast of the thriv­
ing smelter city of Great Falls, a drive through 
wheat country brings one to the northern end 
of. the Little Belts where a wooded canyoii 
road crosses a low saddle and drops down to 
Monarch. 

M O N A R C H 

Just outside the camp, two stone buildings 
and a circular stone kiln or furnace stand back 
from one side of the highway. The cemetery 

with its fenced graves hides among trees and 
shrubs on the opposite side of the road. 

The town is just ofif the pavement and the 
main street, which parallels the railroad, is 
dwarfed by the high white and brown lime­
stone clifFs that hem in the canyon through 
which flows Belt Creek. The railroad station 
stands beside the tracks, and a small white 
church with a cross marks one end of the 
street. Two schoolhouses, one old and one new, 
guard the opposite end. A large, white house 
beyond the tracks and close to the depot is 
the most pretentious building in town. On the 
main thoroughfare stand a few stores — old 
false-fronted buildings, some of which hide be­
hind modern facades. In the town garage we 
found a young woman, Mrs. Gwen Vaughn 
Rhys, waiting for her car to be fixed and from 
her learned something of Monarch and of Bar­
ker and Hughesville, the two camps which we 
planned to visit next. 

Mrs. Rhys, a Welshwoman who lives in 
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MAIN STREET, 

MONARCH 

Barker, told us tha t there were few roads 
t h rough the Little Belts even today, bu t tha t 
most of the range could be reached on horse­
back. T h e snow was deep in win te r and 
drif ted badly. Even as late as J u n e it was 
often hard to get about in the hills. Monarch 
was the only sett lement in the immediate area. 
Af te r the railroad was buil t to Monarch from 
Great Falls, ore was packed down f rom the 
mines to the station and shipped to the big 
smelter qui te easily and m u c h more cheaply 
than formerly. Mrs. Rhys pointed ou t the road 
to Barker and promised us a cup of tea if she 
got home before we left t h a t camp. H u g h e s ­
ville, she added, was a mile beyond Barker, 
and though it was quiet now, it had seen sev­
eral min ing revivals since 1905. W e thanked 
her for the information and , after a fur ther 
look around Monarch, drove back to the main 
road and turned south. 

W i t h i n a short distance we t u rned off the 
h ighway and started toward Barker, and as 
we rode. I read from m y notes t w o items 
dated 1893 from the Beli Mounta in Miner, 
the Barker newspaper, each of which dealt 
wi th Monarch : 

Charley Martin has great hopes of the placer diggings 
located by himself and others in the neighborhood 
ot Monarch. They have struck a quantity of black 
sand which is pretty rich. Mr. Martin has disposed 
of his interest in the Monarch Hotel and will devote 
all of his time to the new diggings. He will leave 

325 

for the east next week to procure a new gold-saving 
apparatus. 

November 16, 1893 

Last week a shooting scrape occurred in Monarch in 
which a saloon keeper named Cameron endeavored 
to bore daylight through J. Mickleson, also of Mon­
arch. After a preliminary hearing, before Justice 
Schmidt, Cameron was taken to White Sulphur 
Springs for trial. 

September 9, 1891 

B A R K E R 
and H U G H E S V I L L E 

A thir teen-mile drive u p a wooded canyon 
took us past whi te grani te outcroppings which 
protruded Uke great teeth through the for­
est walls. A t one po in t we heard sheep bleat­
ing high above us on the mounta in slopes and 
by peering t h r o u g h the trees we discovered 

APPROACH TO MONARCH 



the herder's tent and his horses tethered nearby. 
We broke out of the forest close to a large, 
terraced settling pond whose tailings were 
stained many colors and out of whose edges 
grew scrawny trees. Beyond the pond were 
the foundations of a smelter and debris from 
other buildings. Charcoal kilns alongside Ga­
lena Creek, below its fork, were also part of 
this once busy plant. Farther up the gulch 
were a number of cabins, many more founda­
tions, and the vestiges of cwo or three streets. 
This settlement, according to Mrs. Rhys' de­
scription, was Barker, but to be sure, I con­
sulted my notes; for on old maps, several 
camps were shown — Gold Run, Clendenin, 
Meagher City, and Hughesville. The follow­
ing clippings were most illuminating: 

Clendenin Townsite. The village of Barker is an 
anomaly in the line of names. All over the state 
the place is known as "Barker" whereever the camp 
is spoken of, and it's "Barker" in the newspaper, 
while really there is no village of Barker. The village 
is built on the Clendenin and Gold Run townsites 
and the post office is Clendenin. The Barker town-
site, which was platted in June has not been ac­
cepted by the county commissioners and Barker's sis­
ter town, Hughesville, lies about one mile north. 
This variety of names, applied to the same place, is 
not only inconvenient, but is mystifying to the 
stranger. . . . If Buck Barker's spirit visits the valley 
it will find that his name has been fixed on this 
camp and will forever remain. 

Belt Mountain Miner, October 28, 1891 

The first discovery of metals in the Little 
Belts was made by Patrick H . Hughes and E. 
A. "Buck" Barker, who left the Yogo Dis­
trict, where they had been prospecting with­
out success, and set out to find new placer 
fields. On. October 20, 1879, they camped 
on Galena Creek, a tributary of the east fork 
of the Belt River. The following day, while 
Barker went hunting, Hughes searched for 
placer ground, and finding a location that he 
liked, started to run a drain to it. While dig­
ging, he noticed lumps of galena mixed with 
the earth. This encouraged him to look for 
the ledge from which they came, which he 
found and named the Barker. The Grey Eagle 
adjoined the Barker at the center of the creek, 
but from there the two claims ran "into the 
hills in opposite directions." 

Soon after these initial discoveries, H . L. 
Wright and H. K. Edwards discovered the 
Wright & Edwards lode a "short half-mile 
from the Barker on the same mountain." Os­
car Olinger, Pat Donahue, and August Oker-

man located the Homestake lode, above the 
Barker, and the Hancock, Maggie, Summit, 
and the DeSoto. Placers were also discovered, 
but they were unimportant; it was the ledges 
and lodes that carried the most valuable de­
posits. By 1880 nearly one hundred men were 
working in the gulches of the area, and sev­
eral hundred locations had been made. By the 
fall of 1881 a reporter from the Benton 
Weekly Record, having obtained directions 
at Baptiste's place, "fifteen miles outside the 
mines," went to see the new camp in No­
vember. 

From the very mouth of the gulch up to Gold Run 
the way is very bad, yes, outrageously bad for over 
ten miles. Freighters who try it once declare that it 
is the last trip unless they are paid five cents a pound 
to compensate them for the risk. 

There was a foot of snow in the gulch by the 
time we reached "Dog Eating Jack's" and still it 
was snowing when we arrived at the smelter, , . . 
There being no hay in the camp, nearly all the teams 
had been sent out to feed, . , , The sound of a steam 
whistle and the sight of mechanics going to labor 
with timed regularity conveys some idea of the 
changes in camp within the last six months. The 
smelter with its enormous brick chimney and iron 
pipes, loomed up immensely as I drove into Gold Run. 

Four towns prosper — Gold Run, like villages of 
New England, is proud of its smoke stacks and the 
quiet of its people. It is the headquarters of the . 
smelter, 

Meagher City is noted for its beautiful avenue 
and is the kind of a town where a rich man would 
build a residence and take a wife to live. She would 
be two miles from the busde of Gold Run and 
nearly a mile from the rougher element; perchance 
dominant at Hughes City, 

Galena lies down in the gulch below the hill in 
front of Meagher, It looks like a part of Deadwood 
in having its houses dotted about on the mountain 
sides and in the gulch — irregtdar but picturesque. 
There is not much business in Galena as yet but its 
people are sanguine, 

Hughes City is the town just now. It is at 
Hughes City chat the old Colorado miner meets the 
Nevada pioneer and compares the prospects of Bar­
ker with the Georgetown or Eureka mines, , , , It 
is the place where gambling is indulged in and the 
black eyes come' from. It is in Hughes City that a 
miners' meeting is held and it is agreed that if any 
man works for less than $2,00 a day he shall be 
run out of the camp. 

During my stay I went up to the Wright & Ed­
wards mine, , , , Ore is being taken out and a pile 
of over 200 tons beautifully built up under the ore 
shed, shows the wealth of tiie lead. 

Mail facilities are badly lacking in the camp, and 
our Benton people should help this District as far as 
possible. 
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BARKER 

My horse was at the foot of the trail at Allis' 
ranch so I had to get out of the District on foot. 
This was no easy job with a buflFalocoat, a gun, s; me 
cartridges and two feet of snow to pull through, 
but I managed to get from Gold Run to Hughes City. 

Another year will place the Barker District on 
a footing it surely is entitled to . . . a good road can 
be made over the trail for light teams. The esti­
mated cost of this improvement is $2500. The pres­
ent roundabout way of entering is needlessly long 
except for freighting. . . . It is discouraging to the 
Barker people to have to do every single thing with­
out a particle of outside aid. 

Benton Weekly Record, November 10, 1881 

T w o weeks later the correspondent 's second 
let ter was pr in ted: 

Barker mining district is taking a quiet little boom. 
_. . . Most of the business is done in Hughes City at 

present. . . . There are two stores, [and] two saloons 
besides Capt. Foly's billiard parlor. . . . 

Gold Run has a well-appointed store. There is 
also a saloon kept by Pete McDermot where the boys 
do congregate to while away the time in a friendly 
game of draw and to quench their thirst occasionally. 
Gold Run has also a law office. . . . 

We had quite a nice^dance here about two weeks 
ago and all* enjoyed themselves hugely. Some of the 

boys wore loud neckties. Judging from the white 
spots on some of their heads, it's a long time since 
some of them were boys. 

P. H. Hughes has built him a comfortable 
residence in Meagher City where himself and Mrs. 
Hughes are snugly domiciled. 

Yours, 
Endymion 

Benton Weekly Record, 
November 24, 1381 

The Clendenin smelter, buil t du r ing the 
summer of 1881, was blown in late in N o ­
vember. Built by George Clendenin of the 
Clendenin M n i n g & Smelting C o m p a n y , it 
helped develop the district by producing m a n y 
tons of bullion f rom the several large mines 
which fed it silver-lead ore between 1881 and 
1883. According to James A r t h u r MacKnight , 
i t operated for eighteen months . 

Although a failure, it ran out in that time $375,000 
worth of bullion. Whether a monument to folly or 
inexperience, it failed and buried Barker in obscurity 
for over seven years. 

J. A. MacKnight, Mines of Montana, 
National Mining Congress, July 12, 1892 

W i t h high t ranspor ta t ion and smelter costs, 
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on ly the richest ore was freighted ou t and, after 
188.4, when the deposits a t N e i h a r t were dis­
covered and men rushed across the mountains 
t o be in o n the new str ike, t h e camp of Bar­
ker began to decline. 

W i t h the completion of a silver smelter at 
Grea t Falls in 1888, plans were made for the 
cons t ruc t ion of the Belt Moun ta in branch of 
the Great N o r t h e r n road as far as Barker, This 
road was completed on Oc tober 1, 1891, and 
"a l t hough few mines were in condi t ion to ship 
ore and not sufficiently developed," the station 
agent 's books showed 1,280 tons of ore shipped 
o u t du r ing October , T h e Barker mine was oper­
a t ing in 1891, for " the Shriek of Steam Whistles, 
H u m of Wheels and Creak ing of Cables ac the 
Barker H o i s t " was ment ioned in the local news­
paper . The Paragon was also active, wi th "200 
tons of ore on its d u m p , " T h e same year, T , 
A . Lusk, a min ing exper t f rom Milwaukee, 
visited several of the mines, and after con­
ferr ing wi th the owners of the Moul ton , "suc­
ceeded in bonding chese properties for six 
monchs. T h e group consisced of che Bellefonc, 
Har r i son , Moulcon and Pioneer ." 

T h e Belc Mounta in b r a n c h of che railroad 
revived Barker. Even before che lasc conscruc-
cion crews pulled ouc, curious visicors from 
GreaC Falls cried ouc the road : 

The Great Falls Bicycle Club Takes an Outing 
Among the Belt Mountains. 

During the last week the Great Falls Bicycle Club 
organized a Sunday excursion to Barker. The train 
arrived at the Barker depot about 12 m, and most of 
the -visitors immediately repaired to the hotel for re­
freshments, others being entertained at private homes. 

Promptly at 1 o'clock teams were in readiness' 
to transport passengers to the mines. Many however 
were unable to find seats in the carriages and were 
obliged to walk, a few members of the club mounted 
their wheels and successfully rode the hill between the 
lower camp and the mines. 

The Barker being nearest the railroad terminus 
was visited first. Here T, W. Maloney, the gentle­
manly foreman, received the sightseers and conducted 
them through the tunnel, explaining the workings, 
, . , All were interested in an examination of the ore 
dump, the ladies especially being anxious to obtain 
specimens of the ore. Here again Mr, Maloney had 
occasion to render assistance, as the ladies invariably 
selected the shining pyrites rejecting the less attract­
ive but valuable galena. Continuing on the road up 
the canyon the party soon arrived at the Carter. , , , 
A chamber 14 feet square and from 8 to 12 feet 
high, cut in solid ore is a rare sight even for experi­
enced mining men and for those not familiar with 
mineral bodies the contemplation of so many embryo 
silver dollars is pleasing in the extreme. 

The train was due out at 4 p,m, , , , Capt. Matte-
. son and Mr, Mitchell of the bicycle club on their 

wheels, took the trail for Monarch, intending to board 
the train at that point. They left at a. speed that 
shotild have caused the locomotivi; to blush with hu­
miliation and though we have not since heard from 
them we have no doubt they reached their destina­
tion in safety. 

The excursion party was made up of the, elite of 
Great Falls, and represented the best class of society 
that Montana or the world affords, 

Be/f Mo«»/<»m M/»<T, September 23, 1891 

W i t h the arrival of the railroad, the vari­
ous camps on Galena Creek grew together into 
wha t the Belt Moun ta in Miner described as a 
"subsrantial cown." T h e principal score was thac 
of F . J , Henz l ik , T h e lower floor was de-
voced CO drygoods and groceries, while che u p ­
per floor was divided inco "nine pleasanc rooms 
all ceiled and sided wich red wood," Probably 
Mrs. Minca Bolcon, conducced her dressmaking 
escablishmenc in her home. Her advercisemenc 
in che paper scaced: 

I desire to announce that I am prepared to make a 
limited number of fine dresses. Perfect fit and east­
ern prices guaranteed. 

. November 25, 1891 

Even when the wate rworks were completed, no 
organization was set u p to cope wi th fire. 

Last Sunday evening, while the paper hangers were at 
work on the second floor of Silver & Co.'s new build­
ing, a large Rochester lamp which they were using 
exploded, throwing the boiling oil over the room. The 
whole room was in a blaze. 

Belt Mountain Miner, December 9, 1891 

Destroyed by Flames. 
About 8:30 Sat. evening Mike Suhd . . . noticed smoke 
issuing from the rear of F. J. Henzlik's store and 
residence building. . , , The alarm was given and in 
a few minutes nearly all the people in the camp were 
on the ground fighting the flames and saving what 

they could, , . , Within an hour the stores of F, J. 
Henzlik, Thisted, Brosnan & Co,, and Barker Meat 
Co. were burned to the ground. 

That evening . , . for the first time in the history 
of Barker the fearful cry of fire rang out on the 
frosty air, , . . People seemed to be at a loss at first 
how to act, it being the first fire, and there being 
no organized fire apparatus. The dry pine building 
made the little water at hand practically useless, but 
nearly everyone carried a bucketful before they re­
alized the fact. 

The origin of the fire was obviously a lamp ex­
plosion. 

For three years Barker has been going to organize 
a fire brigade, and now that there has been a fire, 
it may have a tendency to wake people up to the 
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situation, , . , At this fire there were about 30 cap­
tains and 3 firemen and of the latter, John the China­
man was one of the best. 

Belt Mountain Miner, November 3, 1892 

T h e praise given to J o h n C h i n a m a n as a 
fire fighter is unusual , for mos t min ing camps 
were hostile t o the Chinese w i t h i n cheir boun ­
daries and seldom singled chem ou t for com­
menda t ion . T w o ocher icems f rom che paper 
indicace Barker's accicude t oward Orientals , 
possibly because che camp h a d buc one such 
residenc. 

The Chinaman's Sign 
A short time ago Ah Lee the inoffensive celestial who 
runs a laundry in Barker, left the camp for a visit 
elsewhere. . . . When he returned to camp he foimd 
everything as he left it except his sign. 

Belt Mountain Miner, July 13, 1892 

T h e article continues b y seating tha t the stolen 
sign was recurned. 

Last Thursday was the Chinese New Years and John, 
the lone Chinaman of Barker, celebrated it in great 
style. He kept a good supply of Chinese and Ameri­
can liquors and other Chinese refreshments on tap 
and all his friends and customers were invited in to 
share in the good things. 

Belt Mountain Miner, February 23, 1893 

Like all new and isolated communi t ies , che 
people of Barker and che nea rby camps ar­
r anged their own amusemencs; which were duly 
recorded in che Miner : 

Annual Ball 
McHughes' hall was tested to its utmost to accom­
modate the gay throng of pleasure seekers. With a 
few exceptions the people of Hughesville and Barker 
joined and made this the; most successful and pleasant 
occasion enjoyed for years. Waltz, quadrille, polka, 
schottische and newport followed in rapid succession 
until the musicians were glad when supper was an­
nounced. The tables of the Clendenin hotel were 
loaded with every delicacy of the season . . . to which 
all did ample justice. After supper, dancing continued 
until about 5 a.m. 

Belt Mountain Miner, January 6, 1892 

A masquerade ball was given at Monarch Wednesday 
night. A number of Barker people brushed up their 
old costumes and went down. Some of them went 
as God made them and appeared fittingly for the 
occasion. 

Belt Mountain Miner, January 5, 1893 

The Show That Didn't Come. 
Many were on the street in front of the hall and a 
thermometer that registered 30 degrees below zero 
an hour before the time. When the disappointing 
news came that the "company" would not come, the 
pause that followed was so silent that one could hear 

HUGHESVILLE MERCANTILE CO. 

a pistol shot a rod away. . . . Then the crowd went 
away and we were glad, for we had been asked about 
thirty times in ten minutes what a "soubrette' was, 
and having no more idea than the questioners, we 
told them to wait and we would show them. 

Belt Mountain Miner, February 2, 1893 

A description of the district 's mines as of 
1892 is given b y James A r t h u r MacKnighc: 

When the passenger alights at the Great Northern 
depot at Barker he finds himself under the shadow of 
a towering mountain, lying to the south. This is 
Manitoba mountain, taking its name from the Mani­
toba mine, which one can see about 600 feet above. 
This mine was discovered three years ago (1889) and 
sold to E. J. Barker, who organized the Ontario Min­
ing Company for the purpose of working it. 

From the depot the road passes up Galena creek, 
through the camp of Barker for two and one-half 
miles to the Silver Bell mine . . . located October 13, 
1880, by H. C. Foster. . . : On this mine are two sets 
of workings. The upper work consists of about 1400 
feet of tunneling on a blanket load of lead carbon­
ate ore in limestone. From these workings in 1883 
were taken 2500 tons of ore which was worked at 
the Clendenin smelter. The lower workings consist 
of a shaft 180 feet deep, with several hundred feet 
of levels. From these' workings were taken 420 tons 
of ore in 1883, but it was too base to be worked by 
the Clendenin smelter, though some of it carried 200 
ounces of silver. It laid on the dump until the advent 
of the railroad in 1891. So far in 1892 it has yielded 
about twenty cars of ore. 

A mile above is the Wright and Edwards mine, 
known as the " P " Mining Company, owned by U. S. 
Senator T. C. Power. This mine was located in 1880, 
and for the benefit of the Clendenin smelter put out 
2700 tons of ore with an average value of forty-two 
ounces of silver and forty-eight percent lead. 

Around the hill and up the creek a quarter of a 
mile, in the same granite belt, is the Barker mine, 
owned and operated by Paris Gibson, T. C. Power 
and C. X. Larrabie. This was the first mine discov­
ered in Barker. . . . In 1883 it yielded 300 tons of 
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ore that assayed sixty-five ounces of silver and forty 
percent of lead. :,i' 

Across the creek from the Barker is the Queen 
Esther property, organized in June, 1891. . . . Next 
above the Barker is the Carter. . . . Up the east branch 
of Galena creek is the Tiger, 

Mines of Montana, National Mining Congress, 
July 12, 1892 

By January, 1893, t\ie Miner scaced that 
Barker was "becoming the great transporta­
tion point of the Judith Basin." Yet Only a 
few months later business on the railroad fell 
off to such an extent that service was cut cd 
one Crain a week. On December 21sc, wich-
ouc warning, che 

Railroad Station Closed 
This means that after today there will be no regidar 
trains nm between Barker and Monarch. . , . This has 
been contemplated for some time, , , . We are in hope 
that it will not be long until the shipments of freight 
will be sufficient to warrant the re-opening of the 
station. 

Trains between Great Falls, Monarch and Nei­
hart will continue as heretofore. 

Belt Mountain Miner, December 21, 1893 

The loss of che railroad, coupled wich che 
silver slump, nearly finished the Barker Dis­
trict. The editor of the Miner tried to rally 
the mine operators by taunting them: 

What's the Trouble With Barker? 
Neihart is fast coming to the front as a silver pro­
ducing camp. , . . The Neihart ores are principally 
dry, and the smelters must have lead ore in order to 
successfully treat such ores. Barker is a silver-lead 
ore camp, (containing) large bodies of ore which can 
be treated at smelters at very small cost. 

Belt Mountain Miner, January 6, 1894 

His exhortings failed to save the situation, and 
three weeks later, he admitted himself licked: 

J, E, Sheridan, Lessee 
To tbe Public 

As the business of the camp will not longer justify 
the publication of a newspaper, we have decided to 
temporarily suspend the publication . . . 'with this 
issue. We are hopeful that the price of silver will al-
vance sufficiently to warrant mine o'wners in the 
district in resuming operations in which event we 
will be "on deck" to keep the ball rolling and assist 
as far as we are able in showing to the world that' 
the Barker district has as large and good paying bod­
ies of ore as can be found .in any camp in the West. 

Adieu. 
Belt Mountain Miner, 
January 27, 1894 

That the district was fairly quiet no one 
could deny although some mining was carried 

on, especially in the Tiger and Moulton prop-
erties. Both were worked under lease, as were 
others in later years, for short intervals of time. 
Several million dollars worth of ore in all was 

. produced by the camp, chiefly from the Wright 
& Edwards mine (later known as che " P " prop--
ercy). This mine was worked until 1930. 

My only visit to Barker and Hughesville 
was in 1955. A mile above Barker, in Hughes­
ville, I found both old and new houses near 
the road and across the creek as well as sev­
eral false-fronted stores and one empty build­
ing with leaded glass windows. Mine dumps 
and mine buildings were not far away, and 
up ahead, where the road s'wung around the 
shoulder of a hill, was the big yellow dump of 
the " P " property, topped with a shafchouse. 

On che recurn drive Co Monarch, we mec 
buc one car — chac of Mrs. Rhys. We waved 
as we drove by, disappoinced chac we could noc 
scop for cea and hear more abouc che discricc's 
hiscory. 

NEIHART 

Scraighc souch from Monarch, a fine road 
(Highway No, 89) winds for miles, follow­
ing Belc Creek through a forest canyon where 
private cabins, set among the trees, are the 
only signs of habitation. On the outskirts of 
the mining camp of Neihart are mills and dumps 
— the usual approaches to all such towns — 
while on either side of the main street stand 
many old buildings, some boarded up, and 
others which serve the small but permanent 
population. 

Neihart is set in the bottom of a canyon 
and cut by a stream. High, timbered moun­
tains rise on all sides of it, dwarfing its weath­
ered frame buildings. We drew up at a score 
In front of which stood several cars and a 
truck. This place seemed to be the town ren­
dezvous, and inside I hoped to find someone 
'whom I could question about Neihart's past. 
Francis found a Mr. Sutton, a gendeman of 
seventy-six, who said he'd been in Neihart 
since he was six years old. Taking us outside, 
he pointed up and down the thoroughfare, 
whose weathered board sidewalks, flanked by 
vfgorous weeds and tall grass, led from store 
to store or stretched in front of vacant lots, 
which were so overgrown with brush that stone • 
foundations of former buildings were all but 
hidden. 

"This street used to be solid with build­
ings and so did the side streets," he said. "There 
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was a railroad into the town, too. At one time, 
Neihart was bigger than Great Falls, This was 
a silver camp. The mills recovered only silver 
and let the zinc and lead go, until World War 
I. Then they reworked all the dumps. There 
was a lot going pn around here between 1935 
and 1937, and again in 1946, when a Canad­
ian outfit came in and bought up sixteen prop­
erties. It planned to drain the lowest one and 
then work through a cross-cut tunnel. There's 
veiy little mining going on here now," With 
this briefing, he left. us and went back into 
the store. 

Prospectors have restless feet, so perhaps it 
was only natural for James L. Neihart, John 
C, O'Brien, Richard Harley, and a few others 
to' leave the mining camp of Barker in the 
summer of 1381 and work their way across 
the intervening hills co a gulch which to them 
looked promising. There, on June 15 or July 
6, 1881—authorities differ as to the date — 
they located the Queen of the Hills, a silver-
lead deposit and the first mine to be staked 
in the region. As soon as the news reached 
Barker, several parties of men equipped them­
selves and set out for the new location, where, 
upon arrival, they staked out many claims 

HUGHESVILLE 
within the next few weeks. The Homestake 
mine, 500 feet above the Belt River, contained 
"black and red sulphates, easily taken out and 
worked." The discovery shaft of the Queen 
of the Hills adjoined che Homestake. A horn 
silver ledge, the Montana Belle, was one of the 
best in the district. 

Perhaps the most explicit description of the 
region in its infancy is given by O. G. Mort-
son. He mentions Canyon City. Since the min­
ers held no official meeting until the follow­
ing spring, this name was probably the first 
to be applied to the settlement that we know 
as Neihart. 

At present the route from the Barker district to this 
place is by pack animal, and goes over the low pass 
on the left bank of the Dry Fork about three miles 
below the smelter, and then across a hilly trail to 
Belt Creek, crossing which we arrive at the Park with 
its picturesque scenery . . . proceeding almost to the 
head of the Park, and arriving at Harley creek, (we) 
arrive at the western limit of the mines, and descend 
into Belt creek "r>.-hich we:follow upstream two miles 
to the future sit; of Canyon City. 

The characteristic rocks in the camp are essen­
tially granitic, at the eastern boundary changing to 
quartzite. 
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At Canyon City . . . nineteen distinct veins have ̂  
been discovered on which are eighty locations, . . . 
Messrs. Neihart & Co,'s locations give an assay, I 
hear, of nearly $1,000. 

Parties visiting the car?.p this fall pointed to the 
absence of live timber as a great draw-back to the 
camp. A stream flows through the center of the 
camp (and) six miles upstream exist tmtouched for­
ests. One-and-a-half miles west of Canyon City, Fly 
or Carpenter's creek enters the Belt river from the 
northeast. 

Belt Park District. This pioneer district on the 
main Belt, was discovered May 14, 1881, by Messrs. 
Carpenter and Aldrich. At present in its infancy, it 
has 33 locations. 

Benton Weekly Record, November 17, 1881 

"By April 7, 1882, most of the locations 
in the camp had been made," writes D. B. 
Mackintosh, in the Souvenir Edition of the 
Neihart Herald in 1895. "T>at day we held 
our first town meeting. . . . J. C. O'Brien, 
seated on a rock was the chairman of the 
ineeting and I, as Secretary, lay at full length 
upon the ground. The Secretary moved that 
the town be called Farragut. . . . This motion 
did not receive a second. Hamilton nioved that 
it be called Neihart." This was accepted. 

The limits of the town (were set at) Harley's creek 
on the west and O'Brien creek on the east, . . . Two 
lots are all that any one man is entitled to take up 
in the same townsite. All persons taking up town 
lots shall fence and record them within 40 days, . . . 
Plans have been made to plat the town and survey it 
and keep a book of records. Main St. is to be 80 
feet wide and cross streets 60 feet wide. 

Rocky Mountain Husbandman, April 20, 1882 

Mackintosh continues his reminiscences in the 
Herald: 

The first log shack was built by Ed Tingal in what 
is now called Jericho., . . In June, 1882, the business 
men of White Sulphur Springs employed M. L. Sohm-
ers to cut a trail from Sheep creek into the camp. 
Later on these same men contributed $1100 toward 
building a wagon road from, the Smith river to the 
head of O'Brien creek, which road was built by 
James Brewer, the men of Neihart building up that 
creek to join Mr. Brewer at his terminus. 

. Our supplies were brought from Barker over the 
trail on horseback. In October, James Chamberlain 
brought the fiirst team and wagon over the range 
from White Sulphur Springs. 

In August, 1882, Reverend W, W. Van 
Orsdel, superintendent of the Nor th Montana 
Mission of the Methodist Episcopal Church, 
held two meetings in a log cabin. 

Both services were free from tinsel, fuss or feather 
and there was no visible presence of the golden calf 

of Jewish history. Saint Paul or Peter in their work­
ing clothes would have felt perfectly at home, and in 
either would have been given a front seat. 

Neihart Herald, Souvenir Edition, 1895 

The first woman to visit the camp was a "Mn. Leach. 
She rode horseback man fashion. Either this pictur­
esque way of traveling or her husband's propensity 
for interfering with other men's claims, made Mr. 
and Mrs. Leach rather unpopular and their stay La 
camp was short. 

Neihart Herald, Souvenir Edition, 1895 

For the first year or two the camp had no 
regular mail service. Prior to the summer of 
1884, when William Woolsey received the con­
tract to carry it between White Sulphur Springs 
and Barker via Neihart, mail arrived when­
ever anyone bothered to bring it in from the 
nearest office. A sack was sometimes dropped 
off along the trail by some volunteer carrier, 
knowing chaC whoever found it would open 
it. If the contents was addressed to the desti­
nation to which he was going, he might tote 
it there, otherwise he would hang ic in a cree 
Co awaic the next passerby. One bag of mail, 
which left Neihart in November 1883, reached 
White Sulphur Springs, forty-two miles away, 
in June of 1884, "having spent che wincer on 
the range." 

Mackintosh opened the first store in a small 
log cabin with a dirt floor. "Poles served as 
shelves and a door did duty as a councer. The 
firsc scock of goods came from che firm of 
F. W. Reed & Co. of Barker, A few days afcer 
shipping che goods, the firm failed, and for 
several days thereafter, a brisk and lively trade 
went on at the log shack, the general fear be­
ing that the lawyers would take the goods from 
camp," 

In 1885 the Rocky Mountain Husbandman 
described the camp's growth. The Fort Ben­
ton paper copied the article: 

Neihart has 2 saloons, 2 eating houses, 1 private 
boarding house, a post office, 1 store, 1 blacksmith 
shop, 1 Chinese wash house, 1 barber shop, 1 butcher 
shop, 2 stables, 24-25 hotises with roofs and as many 
more without, and a number of tents. Dwellings are 
of a primitive nature, small log houses covered with 
poles and dirt, and the place looks for all the world 
like a new placer camp. 

There is plenty of room for a town and the creek 
bottom is staked into town lots for a distance of five 
miles. 

The Belt river rushes through town, . . . We feel 
confident that someday [Neihart] will eclipse Lead-
ville, Virginia City, (Nev.) Butte or any mining 
camp of recent days. 

Husbandman 
The River Press, May 20, 1885 
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The River Press urged more trade between Fort 
Benton and Neihart: 

We hope our citizens will take some prompt action 
in regard to opening a road from Fort Benton to this 
most promising mining camp in the territory. Each 
day's delay is a positive loss of business to the city, 
and a loss of transportation to the river and a loss 
to the camp. 

The citizens of Neihart and the entire length of 
Belt creek will perform their portion of work and 
with the aid of a few hundred dollars from Fort 
Benton, the road can be an accomplished fact' in­
side of three months. 

The River Press, April 22, 1885 

From the start, the mines made the camp. 
Throughout 1884, the Queen, Gait, Belle, and 
Mountain Chief began shipping ore to Omaha; 
net returns averaging $200.00 a ton, after "de­
ducting $100 a ton for freight and treatment." 
Carpenter and Aldrich, che discoverers of prop­
erties in che Belc Park discricc, developed che 
Dubuque and Mammoch No . 1 and No. 2 ac 
che same time. 

The whole camp waiced impatiencly for che 
completion of che Hudson Mining Company's 
$200,000 concencracor and smelcer and mile-
long flume, which were completed between 
1885 and 1886. The company had bought the 
Mountain Chief group on Carpenter Creek in 
1884 for $18,000 and spent $10,000 more in 
developing the mine. Around this property, 
two miles below Neihart, the camp of Jericho 
sprang up — an industrial village which was 
regarded not only as a suburb, but also as the 
inevitable site of future smelters. 

In April, 1885, the St. Julian, Minnehaha, 
Maud S., Montana Belle, and Dickens proper­
ties — a group of mines on the west side of 
Baldy, about one-third of a mile from Neihart 
—were acquired by Colonel C. A. Broadwater, 
Longmaid, J. J, Hill, and others and worked 
by a crew of seventy-five men. As the rich 
surface became exhausted, refractory material 
hard to concentrate was encountered and, halted 
by this metallurgical problem, the promoters 
suspended work, according to some, "just when 
success was within easy reach." 

The districts' other mines were experienc­
ing the same setbacks, and, as property after 
property ceased to operate, most of the miners 
left to try their luck in more active camps. 
Between 1887 and 1890, Neihart was nearly 
deserted. Recalling this period of recession, a 
reporter for the Great Falls Tribune wrote: 

This was a time that tried men's nerve and fortitude 
for often the cabins contained only flour, beans and 

bacon, and at one time it is said. that in Neihart 
there was not a candle in the camp for more than 
a week. 

Deserted cabins without doors or windows, stared 
on every hand, the advent of a stranger was a mat­
ter for village comment, saloons were practically de­
serted and the one general store was bearing a heavy 
burden of "jaw bone," 

Great Falls Tribune, January 3, 1891 

Buc mining camps have amazing recuper­
ative powers, and che news, in 1890, chac a 
railroad co Neiharc was assured, broughc che 
camp back co life. People flocked in, mines 
changed hands or were bonded co invescors, 
and new buildings rose on vacanc Iocs becween 
weachered shacks, dating from che eighties. 

Building Boom 
On every hand may be heard the ringing of hammers 
and the merry whistle of the masons laying stone on 
stone and fast bringing great business blocks from 
the ground up. 

Great Falls Tribune, June 19, 1891 

The railroad, which was a branch of the 
Montana Central (later a part of the Great 
Northern) , was completed to within fifceen 
miles of Neihart by June, 1891. The line was 
finished on November 15, and two days later, 
Neihart held a welcoming celebration. A spe­
cial excursion train, filled with passengers from 
Great Falls and Helena, left Great Falls at 8 
a.m. and reached the mining camp about noon. 
The visicors were mec by the Neihart Free Coin­
age Brass Band, but as the temperature regis­
tered below zero, the musicians were unable to 
play. Blasts of powder and dynamite set off 
on the mountainside provided noisy salutes and 
prefaced the carefully prepared program, in 
which a silver spike, cast from Queen of the 
Hills ore, was driven symbolically to complete 
the road. Because of the weather, the rest of 
the program was shortened and each visicor 
was hastily given a souvenir badge, which en-
ticled him to lunch at any hotel dining room 
or restaurant in the town. 

The return trip was boisterous, for many 
of the passengers had found refreshment to their 
liking in Neihart's many saloons. Jew Jake, 
a gambler, was particularly pugnacious and re­
sented the attempts of George Treat, the mar­
shal of Great Falls, to quiet him down. 

"Cut it out, Jake," said Treat. "There are women 
and kids on this train, and we don't want to make 
any trouble for them." 

. "You're not man enough to make me cut it out," 
said Jake, and shot his hand back to his gun pocket. 

Treat looked him in the eye without moving. 
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"I'll settle with you when we get off the train," he 
said. Jake made the miistake of believing that he had 
Treat bluffed and he kept calling him names till the 
train approached the station— . People sensed tragedy 
ahead as they piled off the coach. 

Treat waited in the car till all the crowd were 
on the ground and had time to get away. Through 
the window he saw Jew Jake standing on the platform 
waiting for him. As Marshal Treat stepped to the 
platform Jake began to shoot. His aim was wild and 
one bullet struck a bystander, injuring him. But 
when Treat's forty-five went into action no bullets 
were wasted. The lead flew at Jake in a stream and 
in a few minutes he lay on the platform with one 
of his legs practically shot off. It was amputated at 
the hospital a little later. 

Jew Jake later ran a saloon at Landusky and often 
used a Winchester for a crutch. 

Fairfield Times, February 18 ,1918 

With the revival of mining and che advene 
of che railroad, Neihart emerged from a "De-
serced Village Co a Bustling Mining Camp." 
The Belt Mountain Miner's Union, organized 
May 10, 1890, "bolstered up che scandard of 
wages," and provided a library for its mem­
bers "second co none in chis pare of Moncana." 
Several hoteb were built, the Neihart and 
Manitoba on Main Screec and che Nacional on 
Granice Screet, buc all chree were eclipsed by 
che Frisco Hotel, George Roehl, proprietor, 
which opened October 1, 1890, wich "wacer 
on every floor and eleccric lighcs" in each of 
ics sixcy rooms. On December 4, 1890, che 
Neihart Herald was born, ediced by J. C. Wil­
son and A. L. Crosson. 

Several secrec societies were organized dur­
ing this period: the Belt Mountain Lodge, No. 
18 A. O. U. W. in October, 1891, with sixty-
four members; Banner Lodge No. 49 I. O. O. F. 
on March 25, 1893, with twelve members; Lo­
cal Assembly No. 864, K. of L., inscicuced in 
1893 and reorganized as che Neiharc Labor Un­
ion, with seventy-five members. 

As soon as che Neihart Fire Department 
was established in 1891, the members gave a 
dance to raise funds for the buckets, ladders, 
and a bell. "The bell or pot as it might be 
more properly designated, was raised upon 
Henry Wilson's stable. Chas. Crawford was 
elected Chief." By 1893, a hose house had been 
built, 1,000 feet of hose and cwo hose cares 
purchased, and che volunceers divided into chree 
companies — cwo hose and one hook and lad­
der. This caused rivalry becween Hose No. 1 
and Hose No. 2. " N o public day is passed 
wichouc a hose race for a keg of beer or some 
lighe refreshmene, Co. No, 1 holds che belt 

STORE, NEIHART 

which No, 2 will certainly •win in Che nexc 
race," Yet four years laeer, civic ineerese in 
che fire department seems to have waned: 

At a fire meeting held to organize a company, where 
was expected a majority, at least of Neihart's business 
men, only twelve were present to discuss plans or to 
do business. . . . Dick Brennan remarked that most 
of the citizens employed hoodlums and bums to watch 
their houses from fire while they sleep , . . and all 
were of the opinion that the public would take little 
interest in a fire company until the gulch is once 
burnt out from Jericho to Last Chance saloon, 

Neihart Herald, February 5, 1897 

The next week the Herald smugly reported the 
organization of a fire company. 

Throughout 1891 development work in the 
several large mines readied them for steady 
production. Just as all seemed set, the price 
of silver tumbled and once more Neihart's boom 
collapsed. Fortunately for the camp, W, J, 
Clark and his associates purchased the Broad­
water and Chamberlain properties for an esti­
mated $165,000 and operated them steadily for 
two years, averaging a carload of ore a day. 
From this production, the company's net profits 
totaled $200,000-$300,000, The Benton and 
Big Seven mines also continued to work de­
spite the low price of silver. 

About 1908, Colonel Hubbard of Great 
Falls played a hunch which paid off. When 
Neihart's poplation dropped from several thou­
sands to less than one hundred and property 
could be bought up for eaxes, Hubbard bid 
for che cownsice aC a couney sale and obcained 
chereby nearly 1,000 Iocs, Surveyors laid off 
che choicesc sices, and wichin a year Hubbard 
sold enough to repay his invescmene and give 
him a margin of profie. When World War I 
broke ouc and the price of silver and lead in­
creased, Neihart began to boom just as he had 
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hoped. Since then, Neihart has had other re­
vivals, the first between 1919 and 1929, when: 

A crew of engineers and samplers, reported to be 
representing W. A, Clark interests of Butte, are 
making a survey of the Big 7 Silver-Lead mine near 
Neihart. . . , 

Reports from Great Falls fix $325,000 as the 
price to be paid by the Clark interests if the deal 
is consummated, 

Froid Tribune, April 3, 1925 

The. next was from 1935 to 1937 when sev­
eral properties, including the Rochester, M. & I., 
Florence, and Silver Dyke, yielded zinc as well 
as silver-lead.-gold ores. Total production for 
the district up to 1935 is estimated at $16,-
000,000, most y from silver. 

In 1945 Neihart received another blow when 
rail service was canceled between it and Great 
Falls after fifty-four years of operation. The 
last train, drawn by Engine No. 511, with en­
gineer George Doros at the throttle, and George 
Montgomery as fireman, left Neihart on a Sat­
urday in November. Its one coach was crowded 
with nostalgic passengers who had often taken 
it on excursions and picnics and on trips to 
the big city. Its departure marked the end of 
an era. But even without rail connections, Nei­
hart is still a mining camp and also a summer 
resort. 

Until recent years when forest fires destroyed timber 
at the lower end of the canyon and the beauty of the 
clear mountain-born stream flowing through it had 
been ruined by the tailings of the concentrator near 
its source, Neihart canyon was said to rival Switzer­
land for scenic beauty. 

Froid Tribune, September 12, 1924 

Belt Creek runs clearer than it did in 1924 
and the hills are greener. Who knows when 
Neihart will have its next revival? 

Just before we left Neihart, I, consulted the 
map to see where the Yogo-Running Wolf Dis­
trict lay, for I knew it was in the mineral strip 
of the Little Belt Mountains. Everyone to whom 
I talked said it was impossible to reach from 

. Neihart, although it lay directly east of the 
town, and that even from the Judith Valley, 
it •was difficult to reach by car. Since its fame 
lay in its gem deposits rather than in gold or 
silver, I decided to scratch it from an already 
crowded itinerary, but to learn as much as I 
could about it. 

YOGO 

Across the mountains east of Neihart lies 
the Yogo District. All that was needed in the 

spring of 1879 to send hundreds of men 
stampeding to that portion of the Little Belt 
Mountains was a rumor that rich placers had 
been discovered in the alluvial gravels of Yogo 
Creek, Their concerted efforts produced miles 
of ditches and flumes and piles of gravel from 
which the elusive colors had been recovered. 
With tents and log houses strewn along the 
creek for fifteen miles, two embryo camps called 
Yogo City and Hoover City sprang up only 
a few hundred yards apart, each determined to 
become the metropolis of the gulch. While the 
excitement lasted, their peak population was 
reported as becween 1,200 and 1,500. Ac che 
end of che first season the boom was over, for 
cleanups revealed so little gold that further 
work seemed useless and the disgruntled miners 
packed out as speedily as they had rushed in. 
By 1883, nearly everyone was gone; ten years 
later, only a dozen men remained in the vicinity. 

Jake Hoover had a cattle ranch on the South 
Fork of che Judich River. He had come co che 
Judith Basin early in che 1870*s and had caken 
part in the gold rush to Yogo Creek in 1879. 
In fact, he was made the first recorder of the 
district, and Hoover City was named for him. 
With prospecting in his blood, he spent his sum­
mers in the mountains and on one expedition 
he made an important discovery. There are at 
least two versions of his strike, but each ends 
identically. Jean Sutter relates that during 1894, 
Hoover and Frank Hobson, while gophering 
in the Little Belt Range, took refuge under a 
rocky ledge during a mountain storm. In a 
crevice they uncovered flake gold. Exploring 
the area more carefully, they sank "some forty 
holes between Yogo and Sage Creek divide," 
and then, confident that they had made a 
strike, interested S. S. Hobson in their discov­
eries, offering him a share in their claims in 
return for a much needed ditch to bring water 
to their ground. Hobson obtained the neces­
sary money from Dr . J. A. Bouvet (Bovette, 
Bovett), a Chlcagoan, and the doctor was in­
cluded in che partnership. The ditch, which 
carried water from Yogo Creek to the bench-
lands east of Yogo Canyon, was completed in 
1895 and cost $38,000. 'The partners could 
hardly wait for the cleanup, but when it was 
made, the gold totaled less than $1,000. This 
unexpected blow caused the gold operations to 
be dropped. To be sure, whenever the men 
cleaned their sluiceboxes, small blue pebbles 
were found caught in the riffles with the: gold, 
but these were tossed out wich the rest of the 
waste. Soon after this disappointment, Frank 
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Hobson went to Maine and while there, told a 
friend, who was a teacher, about his mining 
experiences. She asked him to send her some 
specimens of gold ore to show to her puplb. 
Upon his return home, he packed some dust 
in a small box, as well as a few of the blue 
pebbles, and sent them to her. In her response, 
she said nothing about the gold but thanked 
him for the sapphires, which she had had 
appraised. 

"What in hell is a sapphire?" asked Hob­
son. This was the first clue as to what the 
men had found. 

The (jrass Mountain Review (March 21, 
1921) tells it differently. Accordmg to it. 
Hoover started alone on a long pack trip into 
the mountains co look for a lead chac he had 
noticed years before. Ic was lace afcernoon 
when he crossed Yogo Creek, and since the 
weather was cold, he decided to spend the 
night in one of the old abandoned cabins. Be­
fore leaving in the morning, he could not re­
sist washing some of the creek gravel. Since the 
first few pans revealed scarcely any colors, he 
was about to quit, when he noticed a few smooth 
blue pebbles in his pan. H e tried again, only 
to find more of the transparent stones with 
each washing. His pack trip forgotten, he rode 
twenty miles to the S. S. Hobson ranch at 
Utica. Hobson and he were mining associates, 
and any strike that he made was developed with 
Hobson's money. 

"What have I found?" asked Hoover, dis­
playing the strange blue pebbles, 

"TThey could be sapphires," Hobson replied. 
"I 'm leaving for Helena. Lee me cake chem 
along and show chem to a jeweler," Upon his 
return he reported that, according to a Swiss 
gem cutter, the stones were high grade sapphires. 

According to a third story, Mrs, James H . 
Connely of Brooks, Montana, believes that she 
found the first sapphire in the gulch: 

My husband and myself went to Yogo in 1880 with 
the first big stampede. There was a position as cook 
there for me at the time and I remember that was 
one of the reasons for going. A sawmill went into 
Yogo district in March of that year, being freighted 
in by P. W. McAdow and Ben Dexter. Mr, Connely 
worked at the sawmill, 

I found what I beheve to be the first blue sapphire 
ever discovered in Montana, We were walking down 
the gulch and I saw the sapphire in the creek and 
picked it up. I looked at it and threw it away. Two 
or three years afterward a sheepherder found a sapph­
ire and gave it to Jake Hoover and he in turn gave 
it to S. S. Hobson, who sent it to Helena. 

In April, 1881, we started for what is now Maiden. 
Richland County Leader, January 9, 1922 

Jim (John) Ettien, a settier in die Judith 
Valley, was prospecting on a bench land east 
of Yogo Creek early in 1896 when he noticed 
in a limestone fissure a soft filling which re­
sembled the outcrop of a vein. Close by were 
several gopher holes, dug in an almost straight 
line in the same soft earch. These also attracted 
his attention until he reasoned that the adjoin­
ing ground was too hard for the little animals 
to excavate. Ettien was looking for gold; so 
he filed two claims on the barren bench land, 
but his prospects yielded noching but blue 
stones, which he didn't recognize as sapphires. 
(Later on, some of che besc gems were picked 
from the fissure and the gopher holes he had 
discovered.) Hoover and Hobson were, at the 
time, working a placer claim nearby; for, by 
1896, the two men and Dr. Bouvet had formed 
a partnership and were developing the mine 
which Hoover had located. Their engineer 
warned them not to run tailings on Ettien's 
claim for fear of a suit and urged them to 
buy up the ground if they could. The pur­
chase price was $2,450, The men worked their 
sapphire mines until Dr. Bouvet died. Long 
before this. Hoover had sold his share of the 
property to Hobson and Matt Dunn for $5,000 
and gone to Alaska. 

In 1898 the New Mine Sapphire Syndicate, 
Inc., a company financed by English capital, 
operated the mines. This company worked their 
territory through open cuts and by hydrauLck-
ing the deposit from the sides of the hill. In 
1901, the English company also sank a 250-
foot shaft and ran drifts into the lead. The 
ore was hoisted to the surface and dumped on 
washing floors where it was left to weather 
and further disintegrate. This latter process 
took time — at least a year, sometimes four. 
The sapphires, held in chunks of hard clay, 
could not be recovered until the rock became 
pulverized. I t was then washed in sluice boxes 
and the sapphires caught in the riffies. The 
larger stones were hand-sorted at the mine, 
but the most valuable stones were sent first 
to London and then to European centers for 
grading and cutting. 

No attempt was nude to find a mineral 
vein west of Jim Ettien's discoveries until in 
1901, by accident, one showed up about three 
miles •west of the English mine. An employee 
from the Burke sawmill, which stood at the 
mouth of Yogo Creek, left Utica one after­
noon and started back to the mill. Perhaps 
he tried a shortcut; in any event, he got lost 
and spent the night on top of a hill. In the 
morning, to his surprise, he found himself ly-
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ing on a sapphire vein, with several stones visi­
ble in che ouccrop. liis discovery was scaked 
and recorded as che Lion lode on Sepcember 
23, 1901. Early in January, 1902, Pacrick T. 
Sweeney made a location on ground excending 
across Yogo Creek. John Burke and Sweeney 
worked chese claims together, in a superficial 
way, by means of cuts from which they hauled 
the dirt to his sawmill and 'washed'" it. 

The American Sapphire Company took over 
their holdings in 1904 and for ten years car­
ried on extensive operations. The ore was han­
dled in much the same way as at the English 
mine and then run through the company's mill, 
which was constructed in 1906. The Ameri­
can mine, as it was called, lay at the junction 
of Kelly Coulee and Yogo Canyon. Around it 
grew a company camp whose buildings lined 
the sides of the canyon, forming two streets 
which intersected at right angles. The mill and 
blacksmith shop stood opposite the mouth of 
the. coulee, oh the east wall of the canyon. 
Up Kelly Coulee was the "mess hall and a 
small private schoolhouse for the children of 
the president's sister, several houses . . . a rec­
reation hall and a number of barns." 

Interestingly enough, the American Sapph­
ire Company introduced daylight saving time 
by setting the clocks one hour ahead, which 
gave the men long evenings in which to fish 
and pursue their individual hobbies. Any em­
ployee suspected of stealing gems, or caught 
with the stones, was immediately discharged 
and sent packing, on foot, to Utica, twelve 
miles away, the nearest point at which he 
could catch a stage and leave the district. The 
company sold the mine in 1914 to an English 
company which made no attempt to operate it. 

Even during its most active years, the Yogo 
District was hard to reach. It was some dis­
tance from a railroad, and all supplies and ore 
had to be hauled over a wagon road between 
Utica and the mines. A horse trail led across 
the mountains to Neihart. 

During the first stampede to the district, 
in 1879, a similar rush to Dry Wolf and Run­
ning Wolf Creeks, north of Yogo, took place, 
with prospectors staking hundreds of lode claims 
in anticipation of the silver and lead deposits 
they hoped to uncover. Sahinen, in his report 
(1935) , mentions two shipments from the 
Mountain Side mine which "showed 59-90 oz. 
of silver and 10% lead and 20% zinc," and 
adds that a small amount of placer gold was 
recovered from the stream gravels of Run­
ning Wolf and Yogo Creeks. H e concludes. 

"A few small mines at the head of Dry Wolf 
and Running Wolf have been productive, — 
the Woodhurst, Montana, Yankee Girl and Sir 
Walter Scott," 

The sapphire mines were closed in 1929 
and were not reopened due to litigation, which 
prevented Charles T. Gadsen, who remained 
as caretaker afcer che shucdown and organized 
the Yogo Sapphire Mining Company, from de­
veloping them. Since then, the properties have 
deteriorated and their buildings, ditches, and 
flumes have been badly damaged by vandals, 
animals, and weather. The cabins of Yogo and 
Hoover were long since carried off by home­
steaders for use on the treeless plains of the 
Judith Basin. Six empty and dilapidated cab­
ins are the sole survivors of a district from 
which between $3,000,000 and $4,000,000 
worth of sapphires have been mined. The stones 
were sold for gems, as well as for use in scien­
tific instruments, watches, clocks, and as bear­
ings in meters. Sapphires from Yogo ranged 
in color from pale to royal blue, wich firsc 
quahey scones bringing $6.00 a carat in Lon­
don. According to the U. S. Geological Sur­
vey (1952), the Yogo deposit was the most 
important gem locality in the country. 

In July, 1956: 

Sidwell and Commercial Uranitun Mines, a Denver 
corporation, bought up 145,000 of 150,000 shares in 
the British syndicate . . . (which) stopped working 
its claims because of currency difficulties involving 
the pound sterling and double taxation by U.S, and 
Great Britain, 

Great Falls Tribune, July 11, 1956 

Who knows what 'will happen next in the gulch? 

COPPEROPOLIS 

Three miles north of White Sulphur Springs, 
Highway No. 6 joins Highway No. 89. Had 
we driven east for several miles on Highway 
No. 6, and looked closely, we might have seen 
one cabin — all thac remains of Copperopolis. 
In its early years, the place was primarily a 
stage station, about halfway between White 
Sulphur Springs and Martinsdale, but the dis­
covery of copper veins in the area north of 
Castle Moimtain, in 1866, by E. J. Hall and 
his partner, Hawkins, attracted attention to it 
as a mining center. These two men, who are 
credited with discovering the first copper ore 
in Montana, packed out five tons of the rich 
metal by jack train to the Missouri River, 
where it was shipped to Swansea, Wales, for 
smelting. Hall made a profit on his ore and 
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held on to his claims, eventually seUing them 
in 1900,for $1,800. 

The discovery of copper brought prospect­
ors to the region and customers to EUzabeth 
Scott's hotel and stage station. In July, 1884, 
Mary Holliday bought Scott's hotel for $2,000 
and ran it successfully for a number of years, 
catering to miners and stockmen from the Ju­
dich Basin. During the eighties and nineties, 
little development work "was done on the sev­
eral properties that were located, and only small 
amounts of ore were shipped out; for hauling 
Costs were exorbitant until a railroad was built 
into Martinsdale in 1896. Although John Blew-
icc's scrike, in the nineties, uncovered rich ore, 
it was not until Marcus Daly bought up the 
copper prospects just before his death in 1900 
that Copperopolis flourished. 

With such backing, W. W, McDowell lost 
no time in locating a townsite and offering a 
lot to anyone who would build immediately. 
All was confusion, but before the end of Oc­
tober, twenty-five structures stood on land bor­
dering what would become the two main busi­
ness streets, although men with teams were still 
grading them. By the time that sewers were 
laid and sidewalks built, five and six-horse teams 
were hauling ore from the mines for shipment 
on the railroad. 

Copperopolis, a company town to which 
the miners brought their families, was equipped 
with a general score, livery scable, blacksmith 
shop, barber shop, boardinghouse, rescauranc, 
and bunkhouses. Ic was self-sufficienc, and che 
men were expecced co crade in ics scores. On 
November 12, 1900, Daly died, buc even wich­
ouc his vision and guidance, Copperopolis car­
ried on for a rime, 

T'wo patented claims in the camp •were the 
Northern Pacific, originally opened in 1867, 
and the Darling Fraction, located on the slopes 
north of the Musselshell River and northeast 
of the stage station. Other properties included 
the Copper Duke (also known as the Virginia), 
Ohio, Hecla, East Hecla, and Calumet. The 
deepest shaft was 550 feet; much of the ore, 
however, was recovered close to grass roots, 
some running as high as eighty per cent copper. 

During the first nine months of big-scale 
operation, a quarter of a million dollars was 
recovered from the mines. No doubt this was 
a mere stare, but che economic depression in 
Germany, in 1901, which cuC copper exporcs 
in half, caused copper prices co fall. Under 
chese circumseances, che mines were forced Co 
close in 1903, and che miners and cheir fa'mi-

lies lefc camp. From chen on«excepc for two 
men — George Dinsmore and Jack Norris — 
Copperopolis, the boom town one-quarter of a 
mile from the highway, was deserted. These 
two, who hated each other, stayed for years 
in che empcy seeelemenc, each living his own 
life and avoiding meeting by going ae differ­
ent hours to the town spring. Occasionjdly 
leasers opened one or more of the old proper­
ties, but other than their brief explorations, 
the camp was quiet. When the "dry-landers" 
in the valley attempted to homestead the area 
in 1915, they tore down the buildings for 
lumber and hauled them away, 

Copperopolis is a true ghost town, with 
pitted hillsides dotted with stained dumps. 
Some years ago, the Northern Pacific hoist 
was still standing and, below it, a log cabin 
on ground once occupied by the stage station. 
The site of the company town, now a swampy 
meadow, may be seen by looking through a 
gap in the hills to the south of the highway. 

CASTLE 
The hills and rolling lands around Castle 

Mountain were known only to a few cattle 
and sheep men until early in the 1880's. These 
open ranges and forested hillsides were fairly 
accessible; for wagon roads connecced Living-
scon, on che souch, wich Whice Sulphur Springs, 
on che wese, and wich Martinsdale, on che ease. 
Except for a few ranches, the land was un-
couched. 

Hanson H, Barnes, a veeeran miner who 
came around che Horn, was probably che firsc 
prospeccor to wander into the area. Having 
settled first at Diamond City, he moved on 
to White Sulphur Springs, where, by 1881, 
he •was postmaster; but these duties did not 
prevent him from tramping over the moun­
tains in search of ore. He found outcroppings 
in 1882, but did nothing about them, and it 
is generally conceded that his first real strike 
was made in 1884, Authorities differ as to 
whether his initial discovery was the Blue­
bell, near Robinson, or the Princess, near 
Castle. He also staked the Maverick, Alaska, 
and Bassom. 

Early in 1883, F. Lafe Hensley, an ex­
perienced miner and assayer, went hunting in 
che valley of che Musselshell River, fifcy miles 
below Cascle Mouncain. While on this Crip, 
he,found a small piece of carbonace iron floac, 
and wich a miner's compulsion, scarced search­
ing for che lead from which it came, working 
his way up the Musselshell and following all 
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its tributaries. For two years he prospected 
first one gulch and then another, until in 
June, 1883, he found the ouccrop and scaked 
the Yellowstone mine on a mountain near the 
present town of Casde. It was the following 
season before he had enough money to return 
to his claim and locate it, and when he did 
su r t back to the hills, his three brothers, Ike, 
Joe, and John accompanied him. The Yellow­
stone, which became one of the largest pro­
ducers in the district, was situated high on a 
mountain spur between Hensley and Hamil­
ton Creeks, at 7,200 feet elevation. The broth­
ers worked i t until the spring of 1887, when 
they bonded it to Messrs. Crounse, Hauser and 
others for $75,000. When fully developed, the 
mine ranked third in the district. 

The Hensleys were fortunate in opening 
other mines — the Morning Star, Belle of the 
Castles, Lamar, and Chollar in 1885, and in 
bonding them, in 1887, to Messrs, Kindred 
and others for $40,000. In 1886, they discov­
ered the Great Western and American, and in 
1887, the California, Iron Chief, Golden, and 
Gem. 

At about the same time, Lafe and Ike Hens­
ley discovered, close to their Yellowstone lead, 
the Cumberland, which became the bonanza 
of the camp, producing, before its final shut­
down in 1894, between $750,000 and $1,000,-
000 of ore. This mine, situated in the canyon, 
three-quarters of a mile above Castle, the 
brothers worked during the winter of 1886. 
In the spring they bonded it to Messrs. J. R. 
King and Thomas Ash of Billings and Helena, 
for $50,000. Word of its huge ore body at­
tracted other men to the region, and many 
more properties were opened. 

During the winter of 1885-1886, George 
K. Robertson found samples of lead and silver 
float near Yellowstone Ridge, while prospect­
ing with Lafe Hensley. When specimens were 
sent' to Riley Le^wis and C. F. Chapin, assay-
ers at Wickes, the men not only returned a 
favorable report on the ore, but also hurried 
to the mountainside to look at the prospect. 

Lewis and Chapin and George H . liiggins 
were successful that same year in locating the 
Great Eastern and in bonding it, in 1887, to 
Messrs. Woolsten and Hamilton of Helena, for 
$60,000. The Great Eastern, which became the 
second biggest producer in the camp, was also 
on Yellowstone Ridge. By 1888, die Casde 
Mountain Mining & Smelting Company had 
been organized at Helena to operate the mine 
with a capital stock totaling $1,000,000. In 

time, the American, Chollar, Pocosi, and Great 
Western properties also came under the juris­
diction of the Castle Mining Company. 

The Hidden Treasure, discovered in 1887 
by Dunn and Donovan, was bonded to Hauser 
& Company for $40,000; the Princess, owned 
by H . H . Barnes, was bonded for ^$10,000. 
Most of the 1,500 mining claims were discov­
ered between 1886 and 1890. 

ROBINSON and BLACKHAWK 

While this rush was going on, certain of 
the prospectors pushed several miles up the 
canyon to search for lodes. At two points, 
small camps developed — Robinson, four miles 
beyond Castle, and Blackhawk, seven miles dis­
tant from it, 

George P. Robinson, for whom the camp 
was named, and who was one of che firsc 
prospeccors co reach che discrice, located che 
Top (laeer called che Eclipse) in 1885. Paul 
Grande (Grade or Grandy) and N . A. Nel­
son, who ran che Pioneer House in che new 
camp, found che Silver Sear and North Scar 
in 1887. The camp never exceeded 300 in 
population. 

Smieh's Camp, soon renamed Blackhawk, 
was chree miles beyond Robinson. The Smich 
brochers were che sole owners of che Black­
hawk mine, as well as pare-owners of vircu-
ally every ocher mine in che camp. These in­
cluded che Alice, Aleha, Legal Tender, Licde 
Casino, and Iron Chief. 

In 1891, che cown had a building boom 
and ics populaeion reached 200, The following 
year che Casde newspaper devoced a column 
CO "Ne^ws from Blackhawk." 

There was a pleasanc surprise party at the home of 
E, S, Pardee one night last week; dancing was kept 
up till after 3 a,m, . . , a scarcity of men was the 
only thing that prevented the party from being a 
complete success. 

Castle Reporter, October 15, 1892 

Blackhawk's prosperity, however, was short­
lived, even though low-grade ore and small 
quantities of zinc and lead were shipped afcer 
the camp declined. 

CASTLE (Continued) 

As a resulc of all these discoveries, a town 
named Castle, because of the turreted peaks 
above it, came into existence in April, 1887. 
Lafe Hensley and George H . Higgins built 
the first cabin in June and were joined be­
fore Christmas by 200 other setders who had 
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gathered in this embryo camp at che souchem 
end of che mining discrice, ac the foot of the 
mountains. Ics buildings scraggled along Alla-
baugh Creek, named for Sam Allabaugh, a 
scage driver and prospeccor, follo^wing the 
rough wagon road that cut through the nar­
row gulch to the mines. As Cascle grew, che 
high mouncains co the north prevented ex­
pansion in that direction, so it sprawled over 
the rolling meadowland south of che gorge. 

Prior CO che scampede, James Keen and John 
N , Reynolds of Townsend drove eo Casde 
MounCain in a buggy and camped where che 
cown now seands. While chere, Reynolds said, 
"I 'm going Co own a cown loe in chis place." 
Cuceing and labeling location scakes, he drove 
chem ineo che ground. Two years laeer, when 
he was making che town survey, he ran across 
his markers in the middle of what was desig­
nated as Main Street, Worse still, his claim 
had been jumped, although, according to an­
other version of the story, he sold che lot to 
Ash & King for $25,00, only to learn that 
some time later, the same ground brought 
$5,000, 

The Castle Land Company platced eighcy 
acres for che townsite and, according to a news 
item, "so popular is this beautiful tract that 
during the first sixty days, when it was placed 
on the market, over $100,000 worth of Iocs 
were, sold, Wacer from Allabaugh Creek is 
pure and wholesome," 

Dr, J, P, Rhoads and cwo of che Hensley 
brochers opened che firsc score, which handled 
merchandise. Before long, chere were "80 dwell­
ings, a score of business houses , , , a hocel, 
post office , . , reseuranes, lodging houses . , . 
carpencers, blacksmichs, wagon shops and cwo 
sa^wmills," 

By che time che camp populaeion reached 
several hundred, loe jumping was a common 
practice. A man, upon reaching his propercy 
some morning, would find ic occupied by rough, 
armed men who drove him off and cold him 
che ground had changed hands during che nighe. 
To scop chis, a Vigilance Commiccee, composed 
of mose of che solid citizens, was formed, headed 
by posemaseer H . H . Barnes. The coughs hung 
ouc in a log cabin on a slope of che gulch. 
The Vigilances rushed ic one nighe, hue a guard, 
seationed by che jumpers, warned che men of 
ehe posse's approach, and one of che desperados 
called ouc chac che firsc man ac che door would 
be shoe down. The Vigilantes seized a log from 
a woodpile and battered at the door. Afcer 
che firsc blow, there was a commoeicn ac a 

CASTLE TOWNSITE 

side window, and when che accackers encered 
ehe cabin, ie was empcy. The coughs were gone 
for good. 

Bill Gay and Gross, his brocher-in-law, 
caused considerable excieemene in che cown 
during 1890. Gay and his brocher Al had 
caken pare in ehe Black Hills gold rush — 
Gayville is named for chem — buc afcer Bill 
killed a young fellow and was sencenced to 
the penitentiary, he spent all his money get­
ting his term reduced to three years. When 
he and his quarter-breed daughter arrived in 
Castle, he was stone broke. The G. K. Robert­
sons were good to them, giving Gay odd jobs 
and befriending che girl. 

Gay discovered a coal lead ac ehe edge of 
cown and dug a ewency-five fooc shafe. One 
day he found a Mr, Benson, ehe edieor of che 
newspaper and owner of a princ shop, noc only 
on his ground, hue also in che shafe, having 
jumped ehe mine. Gay ran off Benson's hoise 
man and ehrew che windlass rope down che 
shafe. Benson's shoues soon broughc help, hue 
as a resulc of chis incidene, a lawsuit developed 
over ehe mine. When che case was cried in 
Helena, fifcy wicnesses from Casde were sum­
moned eo appear. The bi-partisan group drove 
CO ehe coure in "buckboards and buggies," scop-
ping for lunch ac a scage seacion ease of Town-
send, While chere, che opposing ceams of wic­
nesses goe inco a fighe and reached Helena wich 
black eyes and bloody knuckles, 

Afcer che erial was over. Gay, assiseed by 
Gross, cook revenge by burning Benson's print 
shop and setting fire co ocher buildings in 
Casde, The pair were seen behind Fowlie's 
saloon jusc as ehey were abouc co see ie afire, 

.: buc in ehe dark, ehey made cheir escape. Since 
•Gross was also suspeceed of several burglaries, 
sheriff Williim Rader of Whice Sulphur Springs, 
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accompanied by a group of deputized citizens 
from Cascle, followed ehe man eo his cabiii 
in che hills. When che posse reached ehe scrong-
hold chat was built against a sheer cliff and 
protected by breastworks. Gross called out that 
he would shoot to kill any man who tried to 
enter. Sheriff Rader replied that they only 
wanted to search the place. Gross then came 
out and was handcuffed while the deputies 
rooeed through the shack but found nothing. 
Since che arson charge was noc conclusive, he 
was released and prompdy lefc Casde, A sec­
ond visic Co che cabin by ehe sheriff revealed 
a cache of scolen goods under ehe floor. Again 
a posse see ouc co capcure Gross, who, by chen, 
had joined Gay somewhere in che nearby hills. 
When found, che cwo were "forced up ," and 
in ehe ensuing gunfighc, sheriff Rader was killed 
by Gross. In che subsequenc manhunc, che two 
were spoeeed in a chickee of willows on che 
bank of ehe Musselshell River, There, Gross 
killed Jim Mackay and aimed ae Robereson, 
hue Gay, remembering the blacksmieh's kind­
nesses Co him, chreacened co shooc Gross if he 
killed his friend. In che general melee, che 
cwo criminals escaped, . 

Casde reached its peak in 1891, the year 
it was incorporated. At its height, it contained 
nine stores, one bank, two barber shops, two 
butcher shops, two livery barns, two hotels, 
a photo gallery, dancehaU, church, $5,000 
schoolhouse, jail, fourteen saloons, as well as 
a justice of che peace, a depucy sheriff, and 
a brass band, Mosc of ics development was 
wich home capical from ehe farms and ranches 
in che vicinicy. The camp was supplied wich 
milk from More Brochers' dairy and widi but­
ter from Lincoln's and Potter's ranches. "Two-
hundred and fifty goaes were kepe ae Hill's 
ranch, ehe dinner seacion becween Cascle and 
Whice Sulphur Springs." Three four-horse 
scage lines provided daily service becween Casde 
and Mareinsdale, Whice Sulphur Springs, Town-
send, and Livingston. So great •was the traffic 
that Castle's streets •were jammed with freight 
wagons and bull teams hauling in mining ma­
chinery and coke for the smelters. Any delay 
ih delivery threw the town off balance. 

During its brief life. Castle was furnished 
with four newspapers. The News appeared in 
1888, followed by the Reporter in 1889. Next 
came the Tribune, and last the "Whole Truth, 
which published during the nineties. 

Congregational church services were held 
regularly at the Odd Fellows' Hall twice on 
Sundays, tinder the direction of Reverend 

Alice Barnes, Mrs. Barnes also held a Bible 
Study class at which "attendance was not 
small." As a licensed. Congregational minister, 
she preached at Castle and later at other towns. 
The Methodists also met in the Odd Fellows' 
Hall, where they heard Reverend John Hoskins 
of White Sulphur Springs preach. St. Andrew's 
Episcopal Church met the first and fourth Sun­
days at 11 a.m, and 7:30 p,m, in Sharp's Hall 
with the Reverend Charles H, Reinsberg con­
ducting services. The Presbyterians also held 
services and were hoping to build, buc as far 
as I know, did noC realize cheir ambition. 

Besides ehe church services, chere was ehe 
W. C, T. U, This organization mec che firsc 
and chird Sacurdays of each moneh and had a 
regular column in ehe newspaper "ediced by 
ehe Local Union 'For God and Home and Na­
tive Land.' " In addition. Castle was not lack­
ing in secret societies, to which many of the 
citizens belonged. The Casde Mouncain Miners' 
Union was considered ehe "scrongesc order ex­
isting" in che camp, Ocher organizations in­
cluded Carbonace Lodge No, 39 I, O, O, F,; 
Loyal Lodge No, 27, K. of P.; and A, O, U, W, 

Wich ics mines active during 1892, Cascle 
continued co chrive, A few copies of local 
ineerese chac appeared in che paper show whac 
ehe people were doing: 

The flag purchased for the school last summer now 
floats over the schoolhouse daily. The Republicans 
of Castle will hold a primary tonight at 8 o'clock in 
the room under the Castle Mercantile Company's 
store, formerly occupied by Reed & Scott's drug store, 
to nominate two candidates for justice of the peace, 
and two candidates for constable, 

C«//«'Re'^or/er, October 8, 1892 

Some fifteen or twenty of the town people have 
organized a coasting club for recreation and pleas­
ure, the coming winter. The "Flexible Flyer," a new 
kind of sled, will be used. 

Castle Reporter, November 5, 1892 

The ranchmen are not bringing in vegetables enough 
to supply the demand here. A good market can be 
found here for potatoes, turnips and cabbages. 

Castle Reporter, November 12, 1892 

Grand Leap Year Ball 
The ladies of Castle did the gallant this week and 
gave a grand ball at Odd Fellows' Hall. About forty 
couples were in attendance and all had a nice time. 
The girls made all the arrangements, paid the bills, 
etc. and every one agreed that they made things hum 
as they usually do when they try. 

Castle Reporter, December 3, 1892 

The Cown seems eo have been concerned 
wich ehe imporrance of fire proceceion, for on 
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January 21, 1893, the Reporter scaced chac 

The fire boys were supplied this week with two heavy 
grappling hooks, chains and ropes, and a half dozen 
axes. These with the long ladders and 24 fire buckets 
puts them in pretty good shape to fight fires. 

The winter of 1893 seems co have been un­
usually severe for 

A number of frostbitten ears and noses are the result 
of the present cold snap. At 2 p.m. Monday the 
thermometer registered 11 above zero; two hours later 
it was 11 below; sometime Monday night 41 below; 
at 8 a.m. Tuesday 39 below; at noon 30 below. About 
18 inches of snow has fallen which is somewhat 
drifted. 

Castle Reporter, February 4, 1893 

A number of ice houses in Castle are being filled this 
week. The ice is about 12 inches thick and of good 
quality. 

A. R. Frame shoveled his way through the snow 
from Robinson one day this week on his way to 
Lucas' ranch from which place he is hauling hay. 

Castle Reporter, February 11, 1893 

Castle's chree smeleers, which were buile be­
cween 1889 and 1891, were kepe busy refining 
che discrice's ore. The Cumberland and Hens­
ley planes produced, in 1889, $16,550 in gold 
and $36,355 in silver. Bars of bullion, weigh­
ing 100 pounds, were hauled by ox-ceams eo 
Livingseon, eo che railroad. Freighe ceams, con­
sisting of 6-8 head of horses or mules, also 
pulled ore wagons wich unusually heavy loads, 
for che crip was all downgrade. Each year che 
oucpuc of che Cumberland mine increased un­
til, during 1890, ic produced 500,000 pounds 
of argentiferous lead and over 20,000 ounces 
of silver; by 1891, ie was ehe largesc single 
producer of lead ore in che seaee. 

In 1892, however, che "bucpue fell eo 300,-
000 pounds of silver, and jieeery scockholders 
of che Cumberland Mining & Smelting Com­
pany became dissatisfied and suspicious of each 
ocher. When J. Kennedy Tod of New York 
Cicy obcained conerol of che propercy, he ar­
ranged for W. P. Parsons, a mining expere, co 
investigate the mine and its reserves. Afcer 
considerable expendieure of funds and furcher 
exploration, operations were suspended early in 
1893. 

The discricc needed a railroad co move ics 
ore and cue shipping coses and, had ic noc been 
for ehe financial panic of 1893, a road would 
undoubcedly have been laid ineo Casde by chac 
dace. When ic did not materialize, the Cum­
berland and other properties closed to await 
its arrival. 

With the mines inactive, the miners melted 
away. The Cumberland boardinghouse, which 
had served 135 meals on the last night, served 
six men three days laeer, and chese were che 
crew kepe by ehe owners eo dismande ehe ma­
chinery. The lase group co operaee ehe mine 
were Len Lewis, B. R. Sherman, and Charles 
E. Severance, who formed a scock company and 
worked che Cumberland until 1894. 

Even afcer ehe slump, some $500,000 of ore 
was shipped ouc, work continuing as long as 
che mines showed a profie. The few families 
thac remained — abouc eweney in all — made 
a living by "pecking around and raising small 
crops." 

The demand for a railroad was noc new. 
Ever since ehe cown of Casde had been builc, 
che people had been clamoring for one. 

Richard Austin Harlow, a promoeer of vi­
sion and shrewd business sense, cogeeher wich 
a knowledge of human nacure, was aware of 
che people's need and see ouc eo satisfy ie. Dur­
ing ehe summer of 1890, he firsc conceived of 
building such a road. The Cumberland smel­
cer had already reduced 6,000 cons of silver-
lead bullion from ics greae mine, hue had noc 
accempced co ship ehe ore; for ic was coo low-
grade CO warranc che cose of a long haul. Con­
ferences wich citizens of Helena, Livingseon, 
and Bozeman resulced in offers of $250,000 in 
money and real escace as bonuses co anyone 
who would build a road Co che mines. Three 
companies were formed, buc Harlow's was ehe 
only one co progress beyond ehe "paper scage." 
Alehough che Moncana Railroad, which he builc, 
reached Casde coo lace co save ehe camp, ie 
provided a link between che Missouri River 
and ehe Judich Basin and, in time, paid off. 
The road was called ehe "Jaw Bone" because 
of Harlow's repucation of cementing a deal 
wich persuasive calk inscead of funds, yec, as 
he explained more chan once, of che $2,950,-
000 invesced in ic, only 3J4% of ehe capical 
was covered by noces held by ehe various 
concraccors. 

Mrs. William T. Hare, of Harloweown, 
wrices of her incerview wich Richard Harlow 
in ehe Richland County Leader of January 9, 
1922, and cells ehe scory in his own words. 
Excerpes from her article are included in che 
following description. 

During che summer of 1890, Harlow got 
in touch with J. P. Whitney, a friend from 
New Jersey who had some money to invest. 
Harlow interested him in the project, but 
Whitney's loan was only enough to start things 
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moving. Just as work got underway, the panic 
of 1893 struck and Helena's promised support 
was withdrawn. With many men out of work, 
Harlow went into Helena's saloons and put 
the following proposition to any laborer who 
wanted work, saying, "If you'll work on my 
Moncana Railroad grade becween here and Can­
yon Ferry, I'll provide you wich board, work 
cloches, shoes, and tobacco. Anything due you 
over chac amoune I'll pay in warrancs, redeem­
able as soon as che grade is compleced." The 
grade was buile, bu t by the time it reached 
Canyon Ferry, Harlow's $25,000 capital was all 
spent. A hurried tr ip east failed to raise ad­
ditional funds. This and ocher delays prevenced 
furcher conseruceion tmcil May, 1895. 

The righe of way as planned ran from 
Lombard, on che Missouri River (souch of Tos-
con), up Sixeeen-mile Creek, pase Ringling eo 
a poine near Lennep, and thence up Allabaugh 
Creek to Castle, a toeal diseance of sixcy miles. 

Work began and we thought our troubles were over, 
, . . We had a frightful time getting supplies up 
Sixteen-mile creek. A team and wagon had to travel 
sixty miles to get from the lower to the upper end 
of a box canyon which was scarcely half-a-mile long. 
A four-horse team with oats was sent to a camp from 
Toston and landed without a pound of oats in the 
wagon. It was caught in a snowstorm and the driver 
had to feed all the oats to the horses. The owners of 
little ranches we crossed held us up with shotguns. 
Ranchmen hesitated to sell us supplies, fearing they 
wouldn't get their money. 

The line was finally builc co Summie, wich 
a branch compleced in ehe fall of 1897 eo 
Leadboro, cwo miles below Casde. 

The day before Thanksgiving the last construction 
train left Leadboro for. Lombard, loaded with passen­
gers. It was caught in a snowstorm at Dorsey and 
lay there seventy-two hours without fuel or supplies. 
We finally got the train through without serious 
damage to the passengers. 

With che completion of ehe railroad, che con-
craceed 7,000 cons of ore from che Cumber­
land smelcer were delivered eo ehe American 
Smelting & Refining Company's plane in Ease 
Helena. 

All during construction, the price of silver and lead 
was steadily declining. When the ore was finally de­
livered, both commodities were at the lowest point 
reached for years. Lead was V/z cents and sUver down 
in the forties. We got something like $78,000 for 
the ore. But our road was finished. 

In the spring of 1898, an early chaw flooded 
Sixtccn-milc Creek and washed out che road­

bed so chac ic had to be completely rebuilt. 
By the time trains were running, traffic began 
to taper off. The only way to capitalize on 
what had been accomplished was to build a 
twenty-four mile extension east to Martinsdale. 
Next, an extension co Harloweown was con-
scruceed wich assiscance from che Norchern Pa­
cific Railroad. The final lap to Lewistown was 
begun in 1902 and compleced in 1903. "This 
excension," said Mr. Harlow, "justified the 
expense." 

Now that the Northern Pacific was incer-
esced in che road, an official told Harlow that 

the company was issuing a new folder and wanted 
to put our train table in it. He needed to know the 
name of towns and their distance from Lombard. 
There were no towns on the line, so I made up some, 
and strangely a number are on the map today. I 
was put to it for names, , . . There were two ladies 
visiting (us) named Fan and Lxilu, On the road 
you will see the name Fanalulu, just below the town 
of Ringling. 

Some years later, the "Jaw Bone" was sold to 
the Milwaukee & Sc, Paul Railroad, Harlow 
paid all his debes before he died and redeemed 
every warranc as soon as he sold ouc eo the 
Milwaukee, Although the new owner tore up 
the road, it retained che rouee through Sixteen-
mile Canyon to Lombard. The closest to Casde 
that ehe main line of the Milwaukee runs is 
through Lennep, 

As the town quieced down, che residencs 
made every effore eo boose the morale to wait 
out the lull in production that they beUeved 
was temporary. To pass the time, a variety 
of encereainmenes were planned: 

Free Reading Room 
We desire to call the attention to the reading room. 
There are some things on our table that the readers 
of Castle cannot afford to pass by. There is an arti­
cle in the March number of the Ladies Home Jour­
nal 'A Day with the President at his Desk' by the 
Hon, Benjamin Harrison, that is well worth reading, 
, , . Ladies are welcome in the afternoon, 

J, A, Smith — Pastor 
The Whole Truth, March 27, 1897 

Mr, & Mrs. Jas. J. Fisher had a phonographic party 
at their residence Monday evening and invited a 
number of their young friends. . . . The guests were 
regaled by listening to the dulcet and melodious 
strains of the phonograph. 

The Whole Truth, October 9, 1897 

A Grand Success ' 
The pop-corn festival on Friday evening was a grand 
success. . . . This was the first of a series of festivals 
in this city under the auspices of the ladies of the 
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Missionary Society, . . . Net proceeds . . . were the 
handsome sum of $25,00. 

The Whole Truth, January 29,1898 

War hysteria and sentimentality mark this ref­
erence CO the 

Gallant Castle Boys in Blue 
Harry McKee, Roy Sherman and Nug Corduro the 
gallant and brave boys of Castle who enlisted as 
volunteers in the First Montana regiment to fight the 
vile Spanish are by this time clothed in their blue 
uniforms. . . , Now boys, may God bless every one 
of you, for your cause is just, and after the war is 
over and the smoke of battle clears away, may you 
all return home with well earned honors to receive 
homage and ovation by friends and a kiss of hearty 
welcome and' blessing by fond and loving parents. 

The Whole Truth, May 21, 1898 

By 1927, most of the abandoned mining 
claims were sold at a county tax sale co J. F. 
Brophy of Red Lodge. By 1936, only two men 
remained in Cascle, "Mayor" Joseph Hooker 
Kidd and conscable Joseph Marcino, Thac win­
ter the snow lay four feet on che level and 
in places piled up in forey-fooc drifes. This 
isolaced che elderly residencs until cheir pro­
visions goe so low chac Kidd, who was sevency-
five, cook his team and cutter and set out for 
Lennep, eight miles away. He made but three 
miles the first day and spent the night at a 
sheep camp. The next day he got to Lennep, 
stocked up on food, and with difficulty, reached 
a ranch by nightfall. Leaving early in che 
morning, he "shoveled snow and foughe drifes 
all day." When wichin a mile of Casde, his 
exhausced ceam gave ouc. Turning ehe animals 
loose, he covered che rest of the way on foot. 
At nine o'clock that night, he reached Mar-
tino's place, drank some hot coffee, and started 
for his cabin, 500 yairds away. Martino watched 
him go and held a lantern to light his way. 
Before Kidd reached his door, he collapsed, and 
when .Martino reached him, he was dead. Mar­
tino was seventy years of age and too frail to 
move the body; so the best he could do was 
cover it with a blanket. Next day he skied 
to the sheep camp and told the herder what 
had happened. Three days later, the sheriff 
and coroner skied over from White Sulphur 
Springs and dragged Kidd's body out on a 
toboggan. 

On the afternoon in 1955 when we drove 
south from Neihart, over King's Hill, a pass 
through the Little Belt Mountains, and dropped 
down into White Sulphur Springs, we debated 
whether to stay there and start for Castle in 
the morning, or to try to reach it before 

sunset. 
"Let's stare righe now," said Francis, "and 

if we can'e make ie, we can go on eo Helena," 
Afcer we lefc Highway No, 89, some fifceen 
miles souch of Whice Sulphur Springs, we were 
on a graded road. From ie, ehe map showed 
cwo approaches eo Cascle. We found ehe firsc, 
an unmarked crail chac cook us across che 
Milwaukee cracks, chrough a gaee and deposiced 
us, afcer a mile's drive, in a ranchyard. Since 
no one was abouc from whom eo inquire di­
rections, we recurned co ehe highway and drove 
ease co Lennep, a drab licde village consisting 
of one score, which was closed, a church, and 
chree or four houses and sheds near a ehickec 
of willows along the Musselshell River. By 
how it was late afternoon, and dark clouds 
hung over ehe mountains where Castle lay. As 
we lefc Lennep, a car, driven by a young ranch 
boy, came along, and we asked if ie was going 
Co rain. 

"Yep," he replied, "The Casde road is 
gumbo when ie's wee, buc ie's only seven miles," 
We drove on for a mile, waeching ehe clouds. 
Where ehe road splir, ehe Cascle fork was deep, 
sofc dire, hard co manage even while dry. As 
soon as we could curn, we hurried back to 
Lennep and drove wese over che Big Belc 
Mouncains eo Townsend, and on co Helena, 

Our second aceempc co reach Casde, in 1956, 
was successful. This time we lefc Harlowcon 
early in ehe morning and drove eo Mareins­
dale, where we scopped co ask directions, A 
cruck pulled up ahead of us and eighc men 
goc ouc. They assured Francis chac we could 
gee CO Casde even chough che road wasn'e 
kepe up; for some boys were up chere hune-
ing uranium and they'd taken machinery in 
over it. With that, they disappeared ineo a 
cavern for a morning beer. 

From Mareinsdale, we drove wese chrough 
ranch counery, close eo che Musselshell River 
and ehe Milwaukee railroad cracks. Before we 
knew ic, chere were ehe familiar buildings of 
Lennep in frone of us, and, leaving ehe high­
way, we scarced for ehe mining camp. 

The road beyond che fork was even worse 
chan ic had been before, and Francis drove 
carefully, straddling ruts, and measuring the 
•width of a culvert which served as a bridge 
over a draw from whose surface dirt and 
boards were missing. After scraping between 
clusters of alders and willows, we crossed Alla­
baugh Creek on a few rattling planks and 
pulled up the bank to rejoin the good road, 
just beyond a fine ranch. The rest of the way 
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was relatively easy, for the road had been 
dragged as far as a second ranch, which was 
only a mile from the Casde townsite. 

A t the end of our eight-mile climb, we 
saw buildings dotting the hillsides on both 
sides of the creek. Most of the hotises were 
in ruins, although a few two-story frame resi­
dences looked sturdy enough, even though their 
windows and doors were missing. The sides 
of the road were lined with bushes which hid 
many foundations where business houses once 
stood. In some the whole cellar was filled 'with, 
rotting debris and vigorous young saplings. In 
one lay an old trunk. Which broken walls, I 
wondered, had supported the Hensley-Rhoads 
building with its leaded glass windows, and 
where had James M. Addle and L. Peavy, 
Castle's two attorneys, had their offices? Which 
foundations marked the sites of the ten licensed 
saloons and seven brothels? When had the two-
story schoolhouse, 'with its cupola and bell, been 
razed? Only from photographs had I any idea 
at which end of town it stood. 

To investigate the camp more thoroughly, 
we left the car and wandered up and down 

the grass-grown but discernible streets. Which 
of the two frame sentinels with their bay win­
dows and papered walls had belonged to War­
ren C. King, and which to Mrs. Smith? Just 
beyond them was a one-story house hidden 
among aspen and cedar trees. This, I had been 
told, was the home of Isaac M. Hensley, one 
of the four brothers who opened the Cumber­
land and other important mines.^ 

The town was empcy, but through the high 
thin air we could hear a gasoline engine and 
the sound of hammering. The noises must 
have been from the camp of the uranium boys. 

On the way back to Lennep, I tried un­
successfully to locate che sice of che charcoal 
camp below Casde chat was maintained by 
Italian wood burners as long as the smelters 
operated. When we reached the big ranch, 
we took the better of the two roads — the one 
which ran between Its many sheds and build­
ings and through Its barnyard. As we neared 
Lennep, we saw, across the creek, a new low-
slung car rocking from side to side as It 
crawled over the miserable trail we had taken 
earlier In the day. 
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1.0 INTRODUCTION 

This document is a compilation of the 1993 and 1994 Hazardous Materials inventory 
Summary Reports published by the Montana Departonent of State Lands/Abandoned 
Mine Reclamation Bureau (MDSL/AMRB). The Hazardous Materials Inventory was 
implemented to consistentiy characterize and rank the extent of environmental 
problems associated with the Abandoned Hardrock Mine Priority Sites. 

The Hazardous Materials Inventory involved the investigation of 269 abandoned or 
inactive hardrock mine sites in 1993 and an additional 62 mines sites in 1994. This 
report summarizes the findings of 276 s'rtes from the total 331 sites investigated. Fifty-
five sKes were dropped from the Abandoned Hardrock Mine Priority Sites list due to a 
lack of significant environmental hazards associated with the sites. The dropped sites 
are discussed in Section 4.0. 

This report is organized into five sections. Section 1,0 presents the introduction, project 
objectives, a brief description ofthe project tasks, and a summary ofthe findings. 
Section 2,0 briefly describes field methods used during the inventory. Section 3,0 
discusses data evaluation techniques and data management for the project. Section 
4,0 presents a brief description of the Abandoned and Inactive Mines Scoring System 
(AIMSS). which was developed to rank the priority sites. Section 5.0 presents one-
page summaries for each priority site. The summaries provide site-specific information, 
including volumes of wastes, contaminant concentrations, observed releases to surface 
water and groundwater, water quality criteria exceedances, and potential safety 
hazards. 

This summary report is supported by several other project documents and databases, 
including: 

• The Sampling and Analysis Plan (SAP) presents the sampling approach for the 
Abandoned Mines Hazardous Materials Inventory. This SAP also contains 
instructions on completing the inventory Fonm and the Standard Operating 
Procedures (SOPs) for conducting the field sampling activities (AMRB/Pioneer, 
1993a and 1994a), 

• The Quality Assurance Project Plan (QAPjP) describes quality assurance 
procedures used for evaluating the field and laboratory data for the project 
(AMRB/Pioneer, 1993b and 1994b), 

• The Laboratory Analytical Protocol (LAP) describes laboratory requirements for 
the project (AMRB/Pioneer, 1993c and 1994c), 

• The Health and Safety Plan (HSP) describes practices and procedures to be 
followed by field investigators to minimize exposure to hazardous materials and 
to eliminate any possibility of physical injury (AMRB/Pioneer, 1993d and 1994d), 

1-1 



The Abandoned Hardrock Mines Project Report is a compilation of the reports 
listed on the previous page, as well as this Summary Report, the AIMSS Report, 
the Data Valkfation/Evaluation Report, and tiie completed Hazardous Materials 
Inventory Fomns for each site (AMRB/Pioneer. 1993e and 1994e), 

' .̂  
• The Abandoned Hardrock Mine Priority Sites, HazanJous Materials Inventory 

Databases are database files containing all of the data collected from the 1993 
and 1994 inventories. 

The complete Abandoned Hardrock Mines Project Report including the 1993 and 1994 
inventories can be viewed in Helena, Montana, at the Montana State Library; the 
MDSUAMRB office; or the Montana Department of Healtii and Environmental 
Sciences/Solid and Hazardous Waste Bureau (MDHES/SHWB) ofnce or in Missoula. 
Montana, at the United States Departinent of Agriculture/Forest Service (USPS). 
Region 1 office. 

1.1 PROJECT OBJECTIVES 

An estimated 6.000 abandoned or inactive hardrock mine and milling sites exist in 
Montana, This legacy of Montana's mining past has left a wide range of problems and 
challenges for the MDSL/AMRB and other state and federal agencies charged with 
reclamating and mitigating of these problems. 

The various problems associated with the abandoned and inactive hardrock mine sites 
ran!?e from safety hazards caused by hazardous mine openings, dangerous highwalls, 
and dilapidated structures to threats to human and non-human life and the environment 
by mining waste containing elevated heavy metals and other contaminants. To date, 
the MDSL/AMRB has woriced to eliminate the problems of unsafe openings, highwalls, 
and structures and has made over 1,500 of these sites safer. 

In 1991. the MDSL/AMRB concluded that substantial progress had been made in 
eliminating imminent hazards to public healtii and safety at abandoned hardrock mine 
sites. However, limited progress was realized regarding heavy metal and mineral 
processing reagent contamination of surface water and groundwater. Not only were 
these sites causing severe environmental degradation, but they were also the sites of 
highest public concern. Additionally, the MDSL/AMRB recognized a number of other 
state and federal programs that had resources available to address their problems but 
that there was no coordinated approach to determine which specific sites should be 
addressed first. As a result, the MDSL/AMRB solicited various state and federal 
agencies and requested assistance in identifying of suspected problem sites. The 
following agencies responded to tiie MDSL/AMRB's request: USFS-Region 1. the 
United States Department of the Interior/Bureau of Land Management (BLM), MDHES, 
and the Montana Departinent of Natural Resources and Conservation (DNRC), A list of 
the 269 suspect sites was compiled from the input of these agencies supplemented by 
a review of existing data from the MDSL/AMRB master inventory. This list included 269 
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01 

ofthe highest potential hazard sites in Montana and these sites were investigated and 
inventoried during the 1993 field season. As a result of the 1993 inventory activities 
and continued records searches, 62 additional sites were identified, investigated, and 
ranked during the 1994 field season by the MDSL/AMRB, Of the 331 sites 
investigated. 55 sites were removed from the list due to a lack of significant 
environmental hazards (Section 4,0). A list ofthe remaining 276 sites is presented in 
Table 1-1. 

The agencies previously listed agreed to a cooperative course of action, with 
MDSL/AMRB designated as the lead agency. The agencies established the following 
objectives: 

• To identify and prioritize the abandoned mine sites that presently pose the most 
threats to public health and safety and the environment. 

To consistentiy collect data on each priority site to identify problems associated 
with each site and to directiy compare and rank sites. All sampling and analysis 
methods strictiy follow United States Environmental Protection Agency (EPA) 
protocols to ensure consistent and accurate results. 

• To develop a long-term strategy using statutory and financial resources available 
to systematically reduce the hazards associated with the prioritized abandoned 
mine sites. 

Once this report is completed, the first two objectives stated above will be fulfilled, and 
the framework to complete the third objective will be in place. 

1.2 PROJECT DESCRIPTION 

The priority sites investigated during the 1993 and 1994 field seasons under the 
Hazardous Materials Inventory were located in 23 counties and in 88 of the 206 mining 
distiicts in Montana, Site investigations conducted in 1993 and 1994 required 145 field 
days to collect the data. 

The site investigation conducted at each site involved: overall site reconnaissance; 
mapping; collection of tailings, slag, waste rock, adit discharge, flooded shafts, stream 
water, and sediment samples; field analysis of solid matiix samples using an X-ray 
Fluorescence (XRF) Spectrometer; and measurements of field parameters in water, 
including flow rates, pH, specific conductance, temperature, oxidation reduction 
potential, and alkalinity. The field team members also photographed sample locations 
and significant site features, video taped the site, and evaluated safety hazards. 

The 1993 field investigations were conducted in abnormally wet conditions. There were 
69 days of measurable precipitation with a total accumulation of 11.2 inches of 
precipitation (measured in Butte. Montana). During the 1994 investigation period, there 
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TABLE 1-1: ABANDONED HARDROCK MINE PRtORHY SrTES LIST 

COUNTY 
Boavertwad 
Beavwtwsd 
Bamwtwad 

Beavertwad 
Baavarlwad 

BaaveitMad 
Baavertiead 
Beavertwad 

Beavertwad 
Beavartwad 
Baavertwad 
Baavattwad 

Broadwatar 
Broadwater 
Breadwatar 

BrosdwflMr 
DfoaciwaiBt 

Broadwat0f 
Broadwater 

1 Broa(9wat0r 
1 Broadwater 

Broadwater 
Broadwater 
Broadwater 
Broadwawr 
Broadwater 

Cascade 
Cascade 
Cascade 

Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 

DISTRICT 
Bannack 
Bannack 

Birch Creek 

Elkhom-South 
Ermont 
Heda 
Heda 
Heda 
Heda 

Lemhi Pass 
Lost Creek 
Wisdom 
Wisdom 

Confederate 
Hellgate 

Indian Creak 
Indian Creek 
Indian Creek 
Indian Creek 
RaderstKjtg 

Winston 
Winston 
Winston 
Winston 
Winston 
Winston 
Winston 

HughesvHle 
Hughesville 

Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Nathaft 
Neihart 

SITE NAME 
ApexMnsKa 

Gdd Leaf/Priadna 
Indian Queen 
OM Elkhom 

Silver King 
True Blue 

Upper a Lower Cleve 
Trapper 

Last Chance No. 1/IER 
Tungsten MilMIe 

Clara 
Martin 

Miller Mountain 
ArgoMlneMlllslte 

Park (Marteda) 
St. Louis 

Diamond HII 
Bullion IQng 

Ohk) 
Keating Tainngs 
Custer MiRslte 
EastPacfflc 
KMnschmkit 

Vosbuig 
GoMenAge 

Sunilse/January 
Chartam 

Block P Tailings 
Bon Ton 

Broadwater 
VHlpa 

I I M . I I M I I 

naiuey 
Molton 

Queen of the Hills 
Evening Star MIneMillslte 

Compromise 
Carpenter Creek TalBngs 

Rochester 
Silver Belt 
Fairplay 

Stallat)rass 
Dacotah 
MaudS. 

Neihart Taaings 
Sliver Dyke Adit 

SHvarDvkeTatllnos 

PJLNO. 
01.006 
01.031 
01.034 
01-169 
01-OOS 1 
01-004 
01-138 
01-143 
01-144 
01-216 
01-170 
01-?f2 
01-270 
04-138 
044)15 
04-012 
04413 
04-020 
rU-AAl 

04-000 
04-121 
04-006 
04-008 
04-010 
04-014 
04-050 
04-130 
04-501 
07-000 
07-004 
07-070 
07-080 
07-082 
07-084 
07-083 
07-087 
07-100 
07-103 
07-110 
07-111 
07-112 
07-120 
07-121 
07-129 
07-134 
07-135 
07-137 

COUNTY 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 
Cascade 

DeerLodge 
DeerLodge 
DeerLodge 
DeerLodge 

Fergus 
Fergus 
Fergus 
Fergus 

Flathead 
Qatlatln 
Grantte 
Granite 

Granite 
Granite 
Granite 
Granite 
Granite 
Grantte 

DISTRICT 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Neihart 
Oroflno 

Silver U k e 
Silver U k e 
Silver Uke 

Wami Springs 

Warm Springs 
Wann Springs 
Hog Heaven 

Alps 
Alps 

Antetopa Croak 
Antek)pe Creek 
Antekspe Creek 

Comtiinatlon 
DunMetMrg 
Dunkleburg 

SITE NAME 
Silver Dyke MIRslto 

ShemianNo.2-SW 
Emma 

Big Seven 
Rebemon Mine (Upper & Lower) 

Lexington No. 4 
Champion 

Cable 
OoM Com Mine 

Silver Lake Mlllsna 
out Edge TaHlngs 

TaHHott 
Cumbartand 
Prester John 

Flathead Mne 
Karst Asbastoa 

Alps 
Aigo 

Silver King 
Lori No. 13 

Ant 
Conit)lnatton MRtfl i 

Forest Rose 
Wasa 

P A NO. 
07.138 
07-142 
07-144 
07-186 
07-157 
07-163 
07-167 
12-003 
12-002 
12-004 
12-070 
14408 
14-010 
14417 
14490 
18412 
18418 
20465 
20481 
20-188 
20-191 
20-194 
2(M>00 
2(M)04 

20423 
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COUNTY 
Jaffarson 

JaftofBon 
jeneraon 
Jefferson 
Jafteraon 
Jafferson 

Jafferson 
Jefferson 
Jefferson 
Jaffbrsoh 

Jefferson 
Jefferson 

Jefferson 
Jefferson 
Jeffisrson 
Jefferson 
Jefferson 
Jefferson 
Jeffisraon 

Jeffei SCN1 

Jefferson 
Jefferson 
Jefferson ' 
Jefferson 
Jefferson 
Jenereon 
Jetrerson 
Jefferson 
Jefferson 
Jefferson 
Jefferson 
Jefferson 

Jefferson 
Jefferson 
Jefltoraon 
Jeflierson 

JudHh Basin 
Judith Basin 
Judith Basin 
Judith Basin 
Judith Basin 
Judith Basin 

Judith Basin 
Judith Basin 
Judith Bashi 
Judith Basin 

D I S T R K ; T 

Basin 
Basin 
Basin 
Basin 
Basin 
Basin 
Basin 
Basm 
Basin 

Cataract 

Caterad 
Catarad 
Caterad 
Catarad 
Catarad 
Catarad 
Clancy 
Ctency 

Cokmdo 
Cotorado 
Colorado 

Cokxado 
Cotnrado 
Cotorado 
Cotorado 
Colnrado 
Elkhom 
Elkhom 
Elkhom 
Elkhom 
Elkhom 
Elkhom 
Elkhom 
Elkhom 

High Ore 
High Ore 

HughesvHle 
Hugf)esville 
Hughesville 
HughesvHto 
Hughesville 
Hughesvilto 

Hughesville 
HughesvHle 
Hughesvine 

T A B L E 1 - 1 : A B A N D O N E D H A R D R O C K M I N E PRIORITY S ITES L IST ( C o n f d ) 

SITE NAME 
Josephine 

BtMlnMPstte 
Perry's Park 

Buckeye 
Enterprise 

Doris 
Jad( Creek Tailings 

Lady Leith 
Old Basin MiVsHe 

Mantte (East) 
Crystal 

Eva May 
^- Moming Gtory 

Cresent/Alsace 
BouMerChtef 
Rocker/Ada 
Neffle Grant 

General Grant 

Alta 
Bertha 

Bluebird 
CortimFtate 

Gregory 
Washington 

(>awleyCamp 
Argentine 

WkAes Smelter 

Elkhom Queen 
Queen (Tourmaline) 

Tacoma 
Sourdough 
Cannody 

Iron 
Trumley Heap Leech 

Elkhom Creek Tailings 
Comet Tailings 

Grey Eagle 
BkxkPMIne 

Maroetline 
Bell Patent 

NENES7(Lud(y Strike) 
Wright Lode 

Edwards Lode 
HarrisonMoulton 

Moulton 

Tiger 
DannvT 

PXNO. 
22431 
22-036 
22439 
22472 
22474 

• 22-293 
22-206 
22-318 
22-500 
22-032 
22473 
22475 
22-077 
22-106 
22-132 
22-170 
22-244 
22-245 
22-001 
22-002 
22-003 
22-004 
22-005 
22-007 
22428 
22-102 
22-358 
22427 
22-111 
22-284 
22-336 
22-337 
22-359 
22-501 
22-502 
22-009 
22420 
23401 
23422 
23435 
23442 
23445 
23-046 
23456 
23458 
23459 
23-500 

COUNTY 
Lewis &Ctark 
LewtoSCtarii 
LewlsaCtark 
Lewisaciarii 
LewlsaCtart( 
LewlsaCtertc 
LewlsaClaik 
LewlsaCtark 
LewlsaCtark 
Lewis a Clark 
LewlsaCtartc 
LewlsaCtarti 
LewlsaCtarfc 

LewlsaCtaik 
LewlsaCtartc 
LewlsaCtartc 
LewtaaCtarti 

LewtoaCtartc 
LewlsaCtartc 

LewtoaCtartc 
LewtoaCtartc 
LewlsaCtartc 
LewtoaCtartc 
LewtoaCtartc 
LewtoaCtartc 
LewtoaCtartc 
Lewto a Ctartc 
LewlsaCtartc 
LewlsaCiartc 
LewtoaCtartc 
LewtoaCtartc 
LewlsaCtartc 
Lewis a Ctartc 
LewtoaCtartc 
LewlsaCtartc 
LewtoaCtartc 
LewlsaCtartc 

Uncom 
LInoom 

Madison 
Madtoon 
Madtoon 
Madtoon 
Madfson 
Madtoon 
Madtoon 
Madtoon 

OlSTRICr 
Hetona 
Hetena 
Unodn 
Lincoln 

Marysvffle 
MarysvHla 
MsrysviSe 
Marysvllto 
Marysvffle 
Marysvme 
Marysvffle 
Marysvllta 
MaiysvWe 
MarysvOa 

Orphir 
R m M . 
Rtrnlnl 
Rmimi 
Rlmfnl 
Rhnlnl 
Rfmlnl 
Rbnlnl 

RmiM 
Rmnnl 
RimM 
RmHN 
Rimini 
RImlnl 
Rmoni 
RImlnl 
Rimmi 

Scratchgravel 

Stempto 
Stempto 
Stempto 
Stempto 
Stempto 

Libby 
Ubby 

Norrts/RedBkjff 

Nontomed Bluff 
Pony 
Pony 
Pony 
Pony 
Pony 

Rochester 

SITE NAME 
Spring HUlTafflngt 

JoayIn Street Talings 
Seven-Up Pele/Rover 

Btackfoot TalBngs 

Dnimhiinman Mne/MUtrrailings 
BaldMountam 

BIgOxMWsita 
BIgOxMme 

. Bebiwnt 
Ptogan^toetorMltoito 

Empire MtoHe 
BaM Butto MOtolto 

WUdcat 
OoMsBMBtoNa 

Tenmito Mne 
Paertess Jenny/Kng 

Red Water 
VaneyForgaffiusto 
Red Mountam (13) 

Armstrong 

Beatrtoe 
Woodrow WItoon 

Peter 
Queensbury 
Monte Cristo 

Upper Vafley Forge 
ninonai cxww i j n 

Monitor Creek TaHlngs 
Bear Gulch 

FrankHn 
NENWS13 

Swansea TaWriQs/Mhw 
SESWS10 

Astor 
Jay Gould MmaMWto 

Snowshoe 
Cheny Creek MHtolto 

Boaz 
Qnibstaka 

ABantksaPadfic 
Boss Tweed 

Garnet Gold Mme 
Strawbeny 

Chk»go Mmmg Corp. Pony MW 
Emma 

PJLHO, 
25487 
2M01 
25-020 
25-322 
2M24 
2S461 

2S-11S 
25-116 
28-167 

28-172 
29-175 
2»-170 

2M17 
29-968 
29410 

29409 
29006 
29407 
29O08 
29419 
29430 
29-102 
29-103 
29-258 
29^259 
29-262 
29-279 

29.28W282 
29^7 
29^3 
23-S04 
29^39 
29-197 
29-208 
25-212 
29-227 
29400 
27-009 
27-000 
2 M 1 3 
29-399 
2»033 
29434 
29435 
29438 
29.500 
2»«61 



TABLE M : ABANDONED HARDROCK MINE PRIORITY SrTES UST (Confd) 

1 COUNTY 
Madison 
Madison 
Madiaon 
Madison ' 
Madison 
Madison 
Madiaon 

Madtoon 
Madison 
Madtoon 
Madison 
IMadtoon 
Madtoon 

Madtson 
Madison 
Madison 
Madison 
Madtoon 
Madiaon 
Madiaon ' 
Madison 
Madtoon 
Madtoon 
Madtoon 
Madtoon 
Madiaon 
Meagher 
Meegher 
Meagfwf 

1 Meagher 
Mneral 
Mineral 
Mineral 
Mineral 

1 Mineral 
Mineral 
Mineral 
Mineral 
MinerBl 

MIsaouta 
Missoula 
Mtosouta 
Mtosouta 

1 IMssouta 

DISTRICT 
Rochester 
Rochester 
Sheridan 
Sheridan 
Sheridan 
Sheridan 
Sheridan 
Sheridan 
Sheridan 

Sheridtfi 
Sheridan 
Sheridan 

Sllvar Star 
South Bouktor 
South BouMer 

TktalWave 

Tktol Wave 
VhglntaCity 
VltglntaClty 
VtrglntaCNy 
VliglntaCity 
VlrgmteCity 
Vliglnto CKy 
VIrgmtaClly 
Washmgton 
Washington 

Beaver Creek 
Castle Mountain 

Castto Mountain 
Smith River 

Iron Mountain 
Iron Mountain 
iron Mountam 

Keystone 
Keystone 
Keystone 
Keystone 

Packer Creek 
Packer Creek 

Clinton 
Copper CHff 
Copper Cliff 

Crammer Creek 
Elk Creek 

SITE NAME 
ThtottoMineMHtolto 

Watoeca 
Smuggter 

OoMschmldt-Stelner 
Red Pine 

Breadgauge 
UtostOut 
UndeSam 
Ukeshore 
Buckeye 

SESWS2e (Keynote) 
NWSES26 

BniedwayA/kloria 
Manfimotn 

Mammoth TaHlngs 
BaH 

Dry Outeh South 
U.S. Grant 

Belto 
Kearsage 

Apex 
Padflc 
Easton 

Prosped 
Missouri 

SESES25 
Bigtor 

BeltooriheCaslto 
SWNES10 

hon Mountem Mlllslte 
Belto of the HIRs 

DHkm Mlllslte 
Nancy Lee Mine 
UtDe Anaconda 

Nancy Lee MfflsHe 
Nancy Lee Millsite - SkMwey 

Taibox-Mineral King 
Salteste ConsoHdate 

Wsitoce Creek MUtaite 
Copper Cliff 
Frogs Diner 

Linton 

Morse a Kennedy 

PXNO. 1 
20473 
29475 
29410 
29478 
29479 
28-203 1 
29-354 
29-383 
29-436 
29-451 
29-474 
29-478 

29-179 
29-008 
29482 
29483 
29-282 
29495 
20498 
29-102 
29-105 
29-118 
29-121 
20-136 
29-373 
29-394 
30467 

30404 
30407 
30478 
31410 
31472 
31473 
31-001 
31477 
31-062 
31-090 
31-003 
31421 
32419 
32-001 
32427 
32417 
32433 

COUNTY WSTWCT 8ITENAME P X N O . 
Missoula 
Mssouto 
Missoute 
Missoula 

Parte 
Parte 
Parte 
Parte 
Parte 
Parte 
Parte 
Parte 
Parte 
Parte 

Powell 
Powel 
Powel 
PoMel 
Powell 
Powell 
Powell 
PoweH 
PoweR 
PoweH 
Pê weH 
PoweH 

RavaiH 
RavalH 
RavalH 

Sander* 
Sander* 
Sander* 
Sanders 
Sanders 

Sliver Bow 
SHverBow 
SHverBow 
SHverBow 
SHverBow 
SHverBow 
StfHwater 

Sweet Grass 

Ninemile 
Nfnemlle 
i l l i iMn iHa 

Emtgrant 
New WoTiQ 
NewWorid 
NewWortd 
NewWerid 
NewWMd 

NewWorid 

EHtoion 
ERtolon 
ERtolon 
EKtoton 
EMston 
EHtolon 
EMston 
Eltoton 
ERtoton 
ERtoton 
Eltoton 
EHston 
ERtoton 
Emery 
Curtew 

Frog Pond 
PteasantVtaw 

Blue Creek 
Ptame 

Ptams 
Trout Creek 
White Pme 
Basin Creak 

Ele Parte 
EHc Parte 
m a . m 

Mewoae 
Mesoee 

Moose Craelt 
StHtwater 

JoeWaMt 
LostCabm 

Nugget 
WanlLode 

AMson 

McLarsn TaHlngs 
Lower Gtongarry 

Odd Oust 
LitttoDatoy 

McLaranMna 
BtadeWwrtor 

Upper AitoeE. 
Ftoher Creek No. 1 

Charter Oak 

Monarch 
Ontasto MHtolto 
Odden Anchor 

HanlLude 
KimbeH 

SuraThing 

JuHa 
Telegraph 
Third Tami 

AnnaRTHatttaM. 
MountainVtaw 

Emery 

Curtew 
MontanaPrtnoe 

BkieBbd 

Broken HRI 
MonboOoM 

Lomr LeIlarman 
Hdliday (Silver Marte) 

Jade wane 
HIghtandMma 

RtomgSun 
OM Gtory 
CHpper 

MkMe Fork MHtolto 
Benbow MRtoite 

YagertOatoy 

32410 
32411 
32442 
32-009 
34418 
34400 
34404 
34406 
34407 
34400 

34410 
34479 

94489 
94490 
3M03 
39408 
39406 
39410 
39412 
39414 
39418 
39420 
39422 
39423 
39424 
39444 
30482 
3M04 
41-003 
41-004 
41409 
49409 
49410 
49447 
45409 
49402 
47428 
47-039 
47437 
47-027 
47420 
47-081 
48405 
4»«02 



were 22 days of measurable precipitation with a total accumulation of only 3,40 inches 
of precipitation (measured in Butte, Montana). The reduced amount of precipitation in 
1994 may have resulted in a decrease in the observed and, therefore, doojmented 
releases to surface water that would have been occurring under 1993 conditions. The 
40-year average accumulation for this period is 6.4 Inches for the same location. 

The physicalsetting and topography associated with these sites ranged from gentiy 
sloping land in valley bottoms to very steep, high elevation, mountainous areas. Site 
access was often difficult due to poor road conditions or to the absence of maintained 
roads. Several sites were accessed by foot or by helicopter only. Ownership of the 
priority sites was a mix of public lands (USPS, BLM, MDSL, etc.) and patented lands 
(private ownership). The priority sites consisted of primarily inactive/abandoned mine 
sites; however, exploration activities were in progress at several sites. 

Significant features at the sites included tailings ponds, impoundrnents. and piles; 
waste rock dumps or piles; mine openings, including adits, shafts, glory holes, and 
exploration trenches; miscellaneous buildings and structures; and roads. Mine opening 
discharges and streams adjacent to or flowing through the sites were common. 

Hazardous materials observed at some of the sites included chemical reagents, 
solvents, asbestos-containing material, peti'oleum fuels or lubricating oils storage 
(ban-els or tanks), and miscellaneous power supply items (poles, transformers, lines, 
etc). Some of the sites support wildlife, domestic grazing, or aquatic life. Residential 
occupation ofthe sites was observed in rare cases; however, residences adjacent to 
the sites occurred more frequentiy. 

1.3 SUMMARY OF FINPINQS 

The following infonmation is provided as an overview of the data compiled during the 
1993 and 1994 investigations for the Hazardous Materials Inventory. 

Laboratory Sampling 
• Total number of laboratory samples: 1,963 (does not include the quality 

assurance/quality control [CWQC] duplicates), representing approximately 
43,200 data points generated by the laboratories. 

• Total number of XRF Spectrometer samples: 3,690 (does not include the 
QA/QC duplicates), representing approximately 77,500 data points. 

Waste Rock Associated with the Priority Sites 
Estimated total volume: 6,983,000 cubic yards, 

• Estimated total area: 16,869,000 square feet (387 acres), 
• Estimated total unvegetated/uncovered area: 15,562,000 square feet (357 

acres). 
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Tailings Associated with the Priority Sites 
• Estimated total volume: 8,550,000 cubic yards. 
• Estimated total area: 21,671,00d square feet (498 acres). 
• Estimated unvegetated/uncovered area: 14.214.000 square feet (326 acres). 

Adit Discharges Associated with the Priority Sites 
• Total number of discharging adits: 198. 
• Number of adit discharges witii pH ^ 5.00: 33. 
• Number of adit discharges with pH i 6.00: 48. 

Flooded Shafts Associated with the Priority Sites 
• Total number of open shafts with water 13. 

Shafts with pH i 5.00: 3. 

Water Quality Criteria 
• Number of discha^es exceeding Safe Drinking Water Act (SDWA) Maximum 

Contaminant Levels (MCLs) and Maximum Contaminant Level Goals 
(MCLGs): 93 (87 were adits and 6 were shafts). 
Number of adit discharges exceeding acute aquatic life criteria: 76. 

• Number of obsen^ed releases to surface water/sediment directly 
attributable: 148, 
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2.0 INVESTIGATION METHODS 

2.1 DATABASE AND LITERATURE SEARCH 

Data collected in the field was supplemented by an extensive literature search and by 
using several computer databases. This supplemental infonnation was used to 
complete the inventory forms and to fulfill receptor infomnation requirements for the 
AIMSS. The computer databases used to collect this information were: 

• The Montana Bureau of Mines and Geology (MBMG) Weil Logs Database, which 
was compiled by the MBMG and the DNRC. This database was used to 
estimate the number of wells within a one-mile and a four-mile radius of each 
site. 

The Montana Rivers Information System (MRIS). which was compiled by the 
Montana State Library for the Montana Department of Fish, Wildlife, and Paries 
(MDFWP), This database was used to classify riparian habitat quality, wetiands 
frontage, fisheries habitat and species classification, and sport fisheries 
classification for stream reaches potentially impacted by each site. 

The MDHES/Water Quality Bureau (WQB) - Community Water Supplies 
Database provided a list of surface water resources presently used for drinking 
water supplies in Montana. 

Additional infonnation was obtained from the following sources: 

Peak and average stream flow estimates were obtained from United States 
Departinent of Interior/Geological Survey (USGS) flow monitoring reports on 
gaged streams. 

• Population estimates were obtained by counting buildings delineated on the 
USGS quadrangle maps and USPS Forest Visitors Maps, Field observations 
supplemented this information, 

• Land ownership was detennined from MDSL/AMRB records or USPS Forest 
Visitor Maps, 

• Historic mine/mills'ite operations, mineralogy, and geology were obtained from 
several sources, including United States Bureau of Mines (USBM) circulars; 
USGS bulletins and professional papers; and MBMG memoirs, bulletins, and 
circulars. 
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Historic analytical data were obtained from tiie MDSL/AMRB project files, the 
MDHES/SHWB project files, the MDHES/WQB. USPS project files, and MBMG 
data collected for the USPS, This data was reviewed before site visits to provide 
the investigators with background infonnation on potential site hazards. 

2.2 FIELD METHODS 

A detailed discussion of specific investigation methodologies is found in the 
MDSL/AMRB Hazardous Materials Inventory SAP (AMRB/Pioneer, 1993a and 1994a), 
This section describes some ofthe unique details ofthe investigative methods used to 
fulfill tiie project objectives. 

The inventory fonn used during the 1994 investigation was almost identical to tiie 1993 
form except for some with minor improvements that removed redundancies and 
streamlined decision-making processes. The inventory form is used during tiie 
investigation to guide and focus the investigative tasks to ensure consistent evaluation 
of each site. Literature and database searches were performed before the field 
investigations to provide investigators with background infonnation on each site. 

Sampling was performed on waste rock dumps, mill tailings, streams, ponds, adit 
discharges, fiooded shafts, and on domestic groundwater wells or monitoring wells, 
when present. 

Each tailing's feature was characterized both spatially and vertically by hand-auguring 
to determine accurate depths and to delineate stratification or differences in metals 
concentrations between the upper-oxidized zone(s) and the lower reduced zones, 
Subsamples were collected from each visually different strata. 

Typically, several subsamples were collected from each waste rock dump to better 
characterize very heterogeneous waste sources. Subsamples from the tailings and 
waste rock were analyzed in the field using an XRF Spectrometer. The field screening 
data allowed the investigators to make informed decisions on the number of samples 
required for laboratory analyses and indicated how best to composite the subsamples 
from the potential sources to send representative samples to the laboratory, while 
minimizing the number of samples to achieve this end. The XRF Spectrometer 
analyses also provided an increased number of valid and discrete data points per site 
achieving a more thorough understanding of the problems associated with each site. 
Solids were characterized additionally by measuring pH and radioactivity. 

Stream sediment samples were also analyzed in the field using the XRF Spectrometer 
to assist in assessing the extent of contamination and migration from the waste 
sources. 
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Surfece water sampling was often conducted to characterize impacts to drainage 
basins, as well as contributions from individual sites when multiple sources were 
present. Waters were additionally characterized in the field by measuring flow rates, 
pH. specific conductance, alkalinity, and temperature. 

Site mapping was conducted using standard "Chain and Compass" surveying 
techniques during the 1993 field season and the Global Positioning System during the 
1994 field season. Mapping was primarily conducted to estimate the volume and area 
of waste sources and record sample locations. Other significant site features, such as 
streams or drainages, roads, mine openings, and structures, were also recorded on the 
site sketches. Sample locations and other significant sKe features were documented on 
photographic slides and video tape to assist the resource managers in evaluating the 
priority sites. 
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3.0 DATA EVALUATION AND COMPARISONS 

This section discusses data quality validation and evaluations, as well as comparisons 
of the data to pertinent criteria. 

3.1 DATA VALIDATION AND EVALUATION 

3.1.1 Laboratory Data Validation and Evaluation 

The laboratory used during this investigation complied all of the QA/QC performance 
requirements defined in the EPA Contract Laboratory Program (CLP) Statement of 
Work (SOW, March 1990). The data packages provided by the laboratory allowed 
comprehensive data validation and evaluation procedures to be completed. Laboratory 
data valklation and evaluation were performed according to guidelines developed by 
the EPA. 

The laboratory data were validated in accordance with Laboratory Data Validation 
Punctional Guidelines for Evaluating Inorganics (EPA, 1988). The data validation 
procedures were performed partially by laboratory chemists and partially by a data 
reviewer from Pioneer Technical Services, Inc. The data validation procedure 
evaluated: 

holding times; 
initial and continuing calibrations; 
calibration and preparation blanks; 
inductively coupled plasma (ICP) interference check samples; 
laboratory control samples (LCS); 
laboratory duplicate sample analyses (precision assessment); 
matrix spike sample analyses (accuracy assessment); 
furnace atomic absorption (AA) quality control; 
ICP serial dilutions; 
sample result verification; 
field duplicate analyses (precision assessment); 
field blank analyses; and 
overall data for the case. 

Data evaluation occun-ed after the data validation process was completed and the 
appropriate qualifiers had been applied to the data. The data evaluation process 
involved a statistical analysis ofthe data to identify outliers and to assess the overall 
quality of the data. Data evaluation was performed on the laboratory data which met 
the Data Quality Objectives (DQOs) outlined In the CiAPjP for the Abandoned Mines 
Hazardous Materials Inventory (AMRB/Pioneer, 1993b and 1994b). 
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Although numerous qualifications (flags) were applied to tiie laboratory data compiled 
during this investigation, and a small portion ofthe data were evaluated as outiiers, 
none ofthe data were flagged "R" or were othenvise conskiered unusable. 
Consequently. 100 percent ofthe laboratory data (soil and water) collected during this 
investigation are considered valid and useable for all objectives of this project. 

The data's limitations should be conskjered when making interpretations. Please refer 
to Data Validation and Evaluation Report for the Abandoned Mines Hazardous 
Materials Inventory (AMRB/Pioneer. 1993f and 1994f) for a detailed description of the 
procedures followed and results provkJed by the overall data assessments. 

3.1.2 X-Ray Fluorescence Spectrometer Data Validation 

Data provided by the fiekJ portable XRF Spectrometer were also validated; the XRF 
data were validated according to manufacturer specifications. The validation 
procedures for XRF data were not nearly as rigorous as for laboratory data; 
consequently, additional procedures, using standard statistical techniques, were 
employed to evaluate the overall quality of the XRF data. These additional procedures 
included assessment of XRF duplicate data to quantify precision, as well as comparing 
XRF data to conresponding laboratory data to assess inter-method precision and 
correlation. 

The comprehensive evaluation of the XRF data determined that inter-method precision 
was good for all analytes, and the XRF data showed excellent con-elation with the 
laboratory data, 

3.1.3 Otiier Pield Measurements 

Field parameter measurements, such as pH, Eh, and specific conductance, were not 
evaluated for data quality, SOPs (AMRB/Pioneer, 1993a and 1994a) were carefully 
followed in the field to achieve a consistent and acceptable level of quality. 

3.2 DATA INTERPRETATION 

The analytical data collected were compared to site-specific background or upgradient 
concentrations, as well as to drinking water standards and aquatic life criteria. The 
following sections explain how these comparisons were made, 

3,2,1 Background Soil Comparison 

Background soil samples were collected to establish the extent to which metals 
concentrations were elevated in comparison to the local background. Background 
samples were typically applied to groups of sites within close proximity to one another 
and within similar geologic units. 
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m -̂- Observed Releases to Groundwater, Surface Water, and Sediment 

iiillibterved release to sur^ce water is defined as a downstream surface water or 
i e i i n i sediment concenti-ation at more than three times the upstream surface water or 
lilUnnnt concentration for any constituent that can be atbibuted to the site. 

^0nijndwater. surfece water, and stream sediment analytical data were used to 
^ioaMndttl observed releases from the priority sites. 

32.2 MCL/MCLG, and Aquatic Life Criteria Comparisons 

MCLs and MCLGs are drinking water standards promulgated under the federal SDWA 
(40 CFR Parts 141,143). MCLs and MCLGs apply to public water systems; however, 
•ley may be relevant and appropriate to surface or groundwater if those waters are 
used as drinking water. Groundwater and surface water metals concentrations 
observed in samples collected were evaluated against these standards. The current 
SDWA MCLs and MCLGs expressed in micrograms per liter (ug/L) are: 

Arsenic: 50 ug/L 
Copper 1.300 ug/L 
Nicfcel: 100 ug/L 
Cyankle: 200 ug/L 

Barium: 2,000 ug/L 
Chromium: 100 ug/L 
Antimony: 6 ug/L 

Cadmium: 5 ug/L 
Mercury: 2 ug/L 
Lead: 15 ug/L 

Surfece water and mine discharge analytical results were also evaluated against 
frestiwater acute and chronic aquatic life criteria (MDHES/WQB, 1994), Some of these 
criteria are expressed as a function of total hardness and were corrected for the 
hardness measured in each sample, when applicable. 

3,3 DATA MANAfigMFNT 

The data collected under this project has been input into the data manager. dBase IV -
Version 2,0, Four files were created to contain the data and to aid in manipulating the 
data. If desired. These files are summarized briefly below. 

PTSDATA,DBF contains field data collected for each sample during the 
Hazardous Materials Inventory, 

XRPDATA.DBP contains the analyses done by the field XRF data generated 
during the Hazardous Materials Inventory, 

LABDATA,DBF contains the data from all of the laboratory analyses perfomried 
during the Hazardous Materials Inventory, 

PRIORITY.DBF is the modified dBase file provided to Pioneer by MDSL/AMRB 
from the master inventory. 

The information from these four files can be readily combined with one another to form 
a relational database. 
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l ip i^BITE RANKING 

IT fw iM task of the Hazardous Materials Inventory involved tiie development of a ̂ ; ^ 
M lam to rank the severity of hazards or environmental threats associated witii ttie 
g^l^ Investigated to assist the MDSL/AMRB in prioritizing reclamation efforts and in 
alocatoig resources. This system, the Abandoned and inactive Mines Scoring System 
(A0I4SS), dosely follows the EPA's Hazard Ranking System although the AIMSSf is 
ipacilicaily focused on potential hazards typically associated with the abandoned, or ;; 
inactive hardrock mines. 

The AIIMSS also evaluated potential safety hazards associated with the sites such as 
hazardous mine openings, highwalls, and structures, and generated a separate safiety 
sooie for each site. The AIMSS used the data collected for each site to assign a 
ranldngscore. 

The AJMSS is focused towards the physical site setting and potential hazards 
associated with abandoned and inactive mines due to its capability to evaluate mine 
opening discharges and targe quantities of mine wastes. The AIMSS scoring method 
evaluates relative risks between sites which accounts for site-specific conteminant 
concentrations and the varying toxicity of different constituents, as well as adit 
discharges in the source evaluation. This scoring method more effectively 
discrnninates between sites with higher concentrations or more toxic constituents in 
relation to sites with lower concentrations or less toxic constituents. To generate an 
overall Mine Site Human Health and Environmental Hazard Score, the AIMSS 
evaluates the groundwater pathway, surface water pathway, air pathway, and direct 
contact pathway. Under each pathway, the AIMSS evaluates observed releases, 
potential to release, pathway characteristics, waste characteristics, and targets. 

Table 4-1 lists the screened priority sites and their associated AIMSS score, sorted in 
descending order. Three of tiie 276 sites were not ranked due to complications with 
inaccessibility; therefore, no data was collected. 

The AIMSS also generates a distinct safety score for each site by evaluating site 
accessibility and safety hazards present (i.e., shafts, stopes, open adits, hazardous 
stiuctures, and explosives/other hazardous materials or chemicals). Table 4-2 lists the 
screened priority sites and their associated safety score, sorted in descending order. 

The Hazardous Materials Inventory involved the investigation of 331 abandoned or 
inactive hardrock mine sites. Fifty-five sites were dropped from the Abandoned 
Hardrock Mine Priority Sites list due to a lack of any significant environmental hazards 
associated with these sites. Table 4-3 lists the dropped sites. These sites were 
removed from the priority list because they did not represent a significant risk to human 
health or the environment for one or more of the following reasons: 
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The site did not contain significant concentrations or quantities.of heavy metals 
or other pcrtentialfy hazardous materials: 

:.;: i i i4;"AV^f ^;;: ' 
Contaminant migration pathways were not present to potentially impact human 
healthortheenvironment; > j / ^Ti^^i-:^ 

> > ' . • ' « i;!,•>•;• 

• Active mining vrasdccurrmg on the sites at tiie time of the investigation^ 
preventing accurate characterization of the risks as an abandoned or inactive 
mine site; or 

• Sites had t)een previously reclaimed and risks to human health and tiie 
environment had been adequately addressed. 

The sites dropped may require additional evaluation at some time in the futijre due to 
the potential for changing site conditions or regulatory statutes. These sites may be 
reinstated on the Abandoned Hardrock Mine Priority Sites List, if warranted. 
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Using Qualified Data to Document 
an Observed Release and Observed 
Contamination 

Office of Emergency and Remedial Response (5204G) Quick Reference Fact Sheet 

This fact shot discusses the use of the U.S. Environmental Protection Agency's (EPA) Contract Laboratoiy Program 
(CLP) data and o&er sources of data qualified with a "J", "U", or "UJ" qualifier or flag. This guidance provides a 
management decision tool for &e optional use of qualified data to document an observed release and observed 
contamination by chemical analysis under EPA's Hazard Ranking System (HRS). The analyte aod san^le matiix Q-c. 
soil or vi'ater) specific adjustment factors given in this faa sheet allow biased CLP and oon-CLP data to be adjusted to meet 
the HRS criteria for docunoenting an observed release and observed contamination with data that are of kpown and 
documented quality. This fact sheet does not address using qualified data for identifying hazardous substances in a source. 

INTRODUCTION 

The EPA established the HRS to rank hazardous waste 
sites for National Priorities List (NPL) purposes under 
the Coaq}rehensive EnvironmentiQ Response, 
Conqjensation, and Liability Act of 1980 (CERCL 
amended by the Siq)erfund Amendments 
Reauthorization Act of 1986 (SARA). This fact she:. 
was developed in response to a need to determine the 
usability of qualified data for site assessment and HRS 
scoring purposes. This feet sheet illustrates that qualified 
data are often of sufficiently known and documented 
quality, and may be used in establishing an observed 
release and observed contamination. This fact sheet 
explams the rationale for \Ay some qualified data may 
be used for HRS purposes; presents the background 
infoimadon needed to xnc qualified data widi and 
without adjustment factors; provides examples of 
qualified data use; and discusses issues raised dicing &e 
development of the adjustment factor q>proach. 

Under the HRS, chemical analytical data are often used 
to de.'oonstrate an observed release and observed 
contaminarion « t o i the release sanple concentration is 
three times the background concentration and 
background levels are greater than or equal to the 

q^proptiate detection limit; or if the release san^le 
concentration is greater than or equal to the a^ropriafe 
quantitation limit when background levels are below tbe 
appropriate detection limit. The release must also be at 
least partially anributable to the site under investigation 
(Hazard Ranking System. Final Rule, WCFR'Pzit'iOO, 
App. A). The data used to establish the release must be 
of known and documented quality. {Hazard Ranking 
System Guidance Manual, Interim Fiisal, November 
1992, OSWER Directive 9345.1-07). Data that cannot 
be validated may not be of known and documented 
quahty. For more information on observed release and 
observed contammation, refer to the fact sheets: 
Establishing an Observed Release, September 1995, 
PB94-963314; Establishing A n a s of Observed 
Conumilnation, September 1995, PB94-963312; and 
EstablisfdngBadcgrnundLevels, Sq)tember 1995, PB94-
963313. The facte.; of three represents the TnTnimiim 
difference in saiiple tesults that demonstrate an incnsase 
in contaminant concentration above background levels, 
with reasonable confidence. 

Although much of rfae analytical data used for identifying 
an obsaved release n generrtad under EPA's CLP, this 
faa sheet zpg]ies to all data regardless of the source of 
the data (non-CLP data). EPA procedures require that 
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CLP analytical data be reviewed, or validated by EPA or 
third party reviewers, to ensure the data are of known 
and documented quali^ and that the determination be 
discussed m a data valiciation lepoit that accon^umies tiie 
analytical itoults. Based on this data validation, CLP 
data are classified into duee categories: (1) dtfa for 
which all quality control ( Q Q lequirooents have passed 
contraa-required acoeptaacc criteria; (2) data for which 
at least one QC lequiremait has not met aooqrtanoe 
criteria; snd (3) data fbr ^Aadi most or all QC 
requirements have not met aooq)tance oiteiia. Datam 
the first category typically are not qualified. Dataintfae 
second categoiy are often qualified with a *J* qualifier 
and. as discussed in this 6c t sheet, are usually usible for 
HRS purposes. Data in the third category are usually 
qualified by an "R" qualifier and are not usable for HRS 
purposes. 

Whether data are placed into the second or third 
categoiy is determined by the amount of bias assodatftrt 
witii the analytical results. Data validation evahiates 
biases tesultmg fcom laboriatoiy analytical defideades or 
sanple matrices to determine vriiether the data are 
usable. Bias indicates ihat tiie rq)orted concentration is 
eitim- h i ^ e r or lower titan tbe true concentration, and 
tiie data validation tqmit idmrifirs die direction of the 
bias or if the bias is unknown. 

The EPA CLP also sets minimimi quaotitation limits fbr 
all analytes; the Contraa Required (Quantitation l imit 
(CRQL) for organic analytes iod tbe Contraa Required 
Detection limit (CRDL) for inorganic analytes. For 
HRS purposes and for tiiis £aa sheet, tiie term CRQL 
refers to both tiie contraa required quantitation limit and 
tiie contraa required detection limit. (40 ( 3 ^ Part 300. 
App. A). The CRQLs are substance specific levels tiiat 
a CLP laboiatoiy must be able to toutisely and idiably 
detea in specific san^le matrices Cut.i soil, water, 
sediment). Tbe CRQLs ate usually set above most 
instrument detection limits (IDLs) and method detection 
limits (MDLs). 

C ( m s n ) E R A T I 0 N 5 FOR NON-CLP DATA 

Because various laboratories and analytical metiiods nay 
be used to develop non-CLP data, tiie following list 
provides the general information sufficient for 
determining v^ietiier non-CLP data arc usable fbr HRS 
purposes. 

(1) Identification of the metiiod used for analysis. 
Mafaods indude RCRA methods, SW-846, EPA 
metiiods, etc. 

(2) (Quality control ((2C) data. Check each metiiod of 
analysis to determine if specific (3P requirements 
are defined. If not, seek out another metiiod. 

(3) !Ti«tnwnwtf-gmi>rati>t1 riata K>W>K fhrsann.le resiilK. 

These data sheets would be die equivalent of Form 
I's in CLP data. 

(4) MDLs and sanq>le quantitation limits (SQLs). The 
analytical metiiod should provide tiie MDL. The 
SQL is an adjusted MDL using sanqile specific 
measurements such as percent moisture and 
wdgltt. 

(5) Data validation rqport. 

USE OF BIASED QUALIFIED DATA 

In the past, all qualified data have been iiu^ipTopriately 
perceived by tome people as data of low confidence or 
poor quality and have not been used fbr HRS evaluation. 
Witii carefiil assessment of tiie nature of the analytical 
biases or QC defidenries in the data on a case-by-case 
basis, quaUBed data can represent an additional resource 
of data for establishing an observed release. Ftiitiier.Ae 
D.C. Disttia Court of Appeals in 1996 vpbdd EPA's 
case-by-case t p p m a ± to assess data quality. In 
reviewing tiie use of qualified data to identify an 
observed release, tbe Court stated that if there are 
defidendes in the data, "...tiie qipropriate response is 
to review tiie defidendes cm a 'case-by-case basis' to 
detemune tiieirimpaa on'usability of tiie data.'" Tlie 
Court also stated with regards to data qualify that. 
"...EPA does not face a standard of absolute 
perfixtion....Rather, it is statutorily required to 'assure, 
to the mayimTim extent feasibls.' that it 'accuratdy 
assesses the relative degree of risk' posed by sites" 
[Board of Regents af ihe Vniversiiy of "Washington, et 
oL, V. EPA, No. 95-1324, slip op. at 8-10 (D.C. Cu*. 
June 25,1996).] 

As discussed in tiiis fact sheet, tiie i^lication of 
adjustment factors to "J" qualified data can serve as a 
management decision tool to "adjust." or take mto 
account, tiie analytical uncertainfy in tiie data indicated 
by the qualifier, thereby tnairing qualified data usable for 
HRS evaluation. The use of adjustment factors to 
account for tiie larger uncertainfy in "J" qualified data is 
a conservative tpproach enabling a quantitative 
comparison of the data for use in documenting an 
obsaved rdease. It should be noted tiiat tiie use of 
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adjustment factots only addresses analytical variabilify 
and does not take into accoimt variabilities wiudi may be 
mtroduced during fidd .sampling. Some guidelines for 
using the adjustment factor approach are discussed in 
Exhibit 1. 

CLP QA/QC PROCEDURES 

CLP qualifiers are Implied to analytical data based on the 
results of various (Jualify Assiuanoe/(2ua]ify Control 
(QA/(2Q procedures used at die laboratoiy. EPA 
analytical methods use a number of QAIQC mechatiisms 
during saiq>le analysis m order to assess qualitative and 
quantitative accuracy (Contract Laboratory Program 
Statement of "Work for biorganic Analyses, Document 
No. ILM02.0; Contract Laboratory Program Statement 
of Work far Organic Anafyses.Doaxaeot'So. 0LM1.8; 
Quality Assurance/Quality Control Samples, 
Environmental Response Team Qualify Assurance 
Technical Infonnation Bulletin; Test Methods for 
Evaluating Solid Waste ( ^ - 8 4 6 ) : Physical and 
Chemical Methods, DocaiaaitUo,SW-946). To assess 
data quality, the laboratoiy uses matrix spikes, matrix 
spike duplicates, laboratoiy control sauries, surrogates, 
blanks, laboratoiy dqilicates. and quarteify blind 
perfortnance evahiztion (PE) san^les. The Agency 
assumes tiiat if biases are found in the QA/QC sanqiles, 
tiie fidd sanqile concentrations may also be biased. 

Surrogates are chemically similar to the analytes of 
interest. Tbty are added or "^iked" at a known 
concentration mto tiie fidd san^les before analysis. 
Also, sdected target analytes are "spiked" into sanqiles 
at a ^>edfied frequency to assess potential interferences 
fiom the sample matrix. These san^les are called 
matiix spikes. Conqiarison of the known concentration 
of the surrogates and matrix spikes witii their actual 
analytical results reflects the analytical accuracy. 
Because the surrogates are expected to bdutve simHariy 
to tiie taiget analytes, they may indicate bias caused by 
interferences fiom the samplt matrices. These fypes of 
interferences &om die sample matrix are known as 
matiix effects (CLP National Functional QddeUnesfbr 
Inorganic Data Review, Publication 9240.1-05-01; CLP . 
National Functional Guidelines for Organic Data 
Review, Publication 9240.1-05; Test Meduxis for 
Evabtating Solid Waste (SW-^46J: Physical and 
(Jiemical Methods, Document No. SW-846). 

Laboratoiy controrsan^les are zero blind sanqiles vtiiicfa 
contain known concentrations of specific analytes and are 

analyzed in the same batch as field san^Ies. Their 
results are used to measure laboratoiy accuracy. Blanks 
are analyzed to detea any extraneous contamination 
introduced either in the fidd or in the laboratory. 

Laboratoiy duplicates are created \vtoi one san^le 
undeigoes two squtrate analyses. The diqilicate results 
are con^ffed to detennme laboratoiy precision. 
Quaiteriy Uind PE san^les are smgle blind samples that 
evaluate die laboratoiy's c^nbilify of peifoimmg tiie 
specified analytical protocol. 

CUP and otiier EPA analytical mdhods indude 
specifications for accqitable analyte identification, target 
oialytes. and minimiim and TnaTimum percent recovery 
of die QA/(y^ oon^unds . Data are validated according 
to guidelines vUcb set performance criteria for 
instrument cahliration, analyte identification, and 
identification and recoveiy of QA/(2C conqxnmds (CLP 
Statement of Woik and SW-846). The National 
Functional Guidelines for Data Review, used m EPA 
validation, was designed fbr tiie assessment of data 
generated under the CLP otganic and inorganic 
analytical protocols (CLP Statement of Work; National 
Fiirutional(juidelinesfor Data Review). The guidelines 
do not piechide the validation of fidd and other non-
CLP data. Thus, many EPA Regions have also adapted 
tiie National Fiauuional Guidelines for Data Review to 
validate non-CLP data. Data whidi do not meet tiie 
guidelines' performance criteria are qualified to mdicate 
bias or Q A / ( ^ defidendes. The data validation repoil 
usually e3q>lains why tiie data w o e qualified and 
mdicates the bias direction wlien it can be determined. 
Validated data that are not qualified are considered 
unbiased and can be used at tiieir reported numeiical 
value for HRS evaluation. 

QUALIFIER DEFINTnCX^ 

Most EPA validation guidelines use tiie data qualifiers 
presented in Exhibit 2 (CLP National Functional 
Guidelines for Data Review). Otiier qualifiers besides 
tiiese may be used; the validation report should always 
be diedced fbr tiie exaa list of qualifiers and tiieir 

It should be emphasizrd tiiat not meeting one or some of 
die contract leqiiired QAJCjC accqitance criteiia is often 
an indication that the san^le was difficult to analyze, not 
tiiat there is low confidence in die analysis (i.e., the 
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EXHIBfT 1 
GUIDEUNES FOR THE USE OF ADJUSTMENT FACTORS 

The use of adjustment faaors identified in this faa sheet is a management tool for the ciptional use of "J" 
qualified data geoeiated under d P or ether sources of data to dnamwit an observed idease. 

Adjusted qualified data should be used witii non-qualified data whenever possible. 

EPA maintams a "worst sites first" policy for placing sites on die NPL (AdtMonal Qddance on 'Worst 
S i t e s ' and 'NPL Caliber Si tes ' to asast in SA(2d Implementation, O S ^ f f E R l > m 0 i n 9 i ^ 

EPA Regions should use adjustinent factors with discretion on a case-by-case basis and should always 
careftiUy consider the use of qualified data in bordettiae cases. 

Resan^iling and/or reanalysis may be warranted if qualified data do not appear adequate to document an 
observed release. 

EPA Regions may substitute higiher adjustment faaors based on documented, justifiable reasons but may 
never use a lower adjtistment factor vdue. 

The adjustmem factors should cmfy be applied to analytes listed in die tables. These adjustment factors 
should not be interpolated or extr^iolated to devdop foctois far analytes not listed in the tables. 

The adjusonent factors ^ l y only to "J" qualified data above tiie CRQL. 

Detection bdow die CRQL is treated as non-quantifiable for HRS purposes. 

"UJ" data may be used under stria circumstances as explained m this faa sheet. 

The adjustioent fiictors onfy zpp\y to biased "J" qualified data, not to odier "J" qualified data. 

The adjustment factors do not i ^ f y to "N", "NJ", or "R" qualified data. These data can not be used to 
.document an observed idease for HRS puiposes. 

analysis is "under control* and can be adequate for HRS 
decision making). Often "J", "U", and "UJ" qualified 
data fall into tiiis categoiy. 

There are instances when qualified data cannot be used 
since the uncertainty of the results is unknown. For 
exan^le, violations of laboratory faistrument calibration 
and tuning requirements, and gross violations of holding 
times refiea the possibilify tiia: tiie results are of 
unknown qualify (JL.C., tiie analysis is "out of control"). 
Most often these data would be qualified witii an "R" or 
an "N" (not usable for HRS puiposes). 

USING " U " QUALIFIED DATA 

The "U" qualifier sorely means that die repotted 
concentration of die analyte was at or bdow the CRQL-
tiiere can be confidence tiiat die true concentration is at 
or bdow the quantitation limit. Therefore, "U" 
qualified data can be used for cstablishmg background 

levds. If die release sanple concentration is above tills 
levd, as sptafiei in the HRS, an observed rdease can 
be established. The quantitation limit fbr that analyte 
could be used as a maTimnTn background ccmcentration 
if a more conservative background levd seems 
appropriate. 

USING T QUALIFIED DATA 

As discussed previously, some "J" qualified data can be 
used in establishmg an observed release if the uncertainfy 
in die rqnited values is documented. Qualified data 
should always be carefiiUy exammed by. die Regions to 
detennme the reasons fat qualification before use m 
HRS evaluation. Rcsait^iling aul/or reanalysis may be 
waiianted if qualified data only marginally document an 
observed rdease. Whenever possible, qualified data 
should be used in conjunction witii non-qualified data. 
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As described in Exhibit 2, "J" qualified data indicates 
that bias has been daeaed m tiie san^le analysis and 
altiiough the analyte is definitivdy present, the r a i t e d 
concentration is an estimate. Depending on the reasons 
and tiie direction of bias, witii the use of adjustinent 
facton, "J" qualified data can represent data of known 
and documented qualify suffident for use m establishing 
an observed rdease and observed contamination under 
tiie HRS. 

USING "UT QUALIFIED DATA 

A combmation of tiie "U" and "J" qualifiers indicates 
that the reported value may not accuratdy r^resent the 
concentration necessaiy to positivefy detea tiie analyte in 
die sample. Under Umited conditions, "UJ" qualified 
data can be used to represent background concentrations 
forestablishmg an observed release. These conditions 
are: instances when there is confidence diat die 
background concentration is not detectable above ±e 
CRQL, die background concentration is biased high, and 
tiie saxaple measurement ^^tahikhhig' the observed 
rdease equals or exceeds tiie CRQL. 

DIRECTION OF BIAS IN T QUALIFIED DATA 

It is impoitant to understand the direction of bias 
associated Vvitii "J" qualified data before usmg the data 
to document an obsaved release. Qualified data may 
have higji, low. or unknown bias. A low bias means 
diat the Rpoited concentration is likdy an underestimate 
of the trae concentration. For examplt, data may be 
biased low ^/bea sample holding times fbr volatile 
organic compounds (VOCs) are moderatefy exceeded or 
when recovery of QAJQC con^xnmds is significantfy 
less than tiie amount introduced into the san^Ie. Low 
surrogate recovery would also hidicate a low bias. A 
high bias means the reported concentration is likdy an 
overestimate of the true concentration. For exan^le. 
data may be biased higb when recovery of QA/QC 
conqiounds is significantiy higher than tiie amount hi tiie 
sanqile. A bias is unhxiwn when it is inqxissible to 
asceitam whetiier the concentration b an overestimate or 
an underestimate. For example, an unknown bias could 
result when surrogate recoveries exceed metiiod recoveiy 
criteria and matrix qiike/matiix spSea dqilicate 
con^unds bdow metiiod recoveiy criteria fail die 
relative percent difference (RPD) criteria in die same 
sample. 

Despite die bias, oeitain qualified data msy be used 
without application of adjustment faaors for ddennining 

an, observed rdease under ceitam circumstances. The 
following are exanqiles of using "J" qualified data 
witiiout adjustment fkrtors: 

• Low bias rdease san^iles are likefy to' be 
underestimates of true concentrations. If die 
r a i t e d concentration of a low bias rdease sanqile 
is tiiree times above unbiasfd badcground levels, 
these release sanqiles would still meet the HRS 
criteria. The true concentrations would still be 
three times above the background levd. 

• Hig^ bias background saoples are likefy to be 
overestimates of true concentrations. If tiie 
rqxnted concentration of unbiased release san^les 
are duee times above the repoited background 
concentration, diey would still meet die HRS 
observed rdease criteiia because ibey would still 
be duee times above the true background 
concentration. 

The above exaiqiles show that both low bias "J" 
qualified rdease seniles at their rq>oited concentrations 
20x1 high bias "J" qualified bacjcground san^le^ may be 
used at their rqxmed concentrations in these situations. 

High bias rdease sanples may not be used at their 
repoited concentrations because diQr are an overestimate 
of true conoentiations in this situation; iesaiiq>ling and/or 
re-analysis ofthe rdease sanqiles should be considered. 
The true difference in the background and release 
concentrations may be less than the HRS criteria for 
establishmg an observed release. The iqioned 
concentration for low bias background concentrations 
may not be conqiared to release sanqiles because it is 
most likdy an underestimate of background levd; die 
rdease sanq>le ooncentraticm may not significantiy 
exceed tiie true background concentration. However, in 
lieu of re-san^ling and/or Te-anafysis, high bias rdease 
data and low bias background data m ^ be used with 
adjustment factors which conq>ensate fbr the probable 
uncertainfy in the analyses. 

ADJUSTMENT FACTORS FOR BIASED T 
QUALIFIED DATA 

Applying adjustment fictors to "J" qnalified'data will 
enable EPA to be more oonfideot diat die increase in 
contaminant concentrations between tiie background and 



EXHIBIT 2 
EPA CLP DATA QUALIFIERS AND THBR USABILITY FOR DOCUMENTING AN OBSERVED RELEASE 

Usable ' 

"U" The substance or analyte was analyzed for. but 
no quantifiable concentration was finmd at or 
B b a v t ^ CRQL ( O P National Fimctional 
Gddelines for Data Review). 

Not Usable 

"N" Tbe anafysis indicates the presence of an analyte 
for whidi diere is presunqitive evidence to make 
a "tentative identification" (CLP National 
Functional Guidelines for Data Review). 

The analyte was positivdy identified-the 
associated numerical value is die approximate 
ooQcenttation of die analyte in die Bangle. The 
"J" qualifier mdicates diat one or more QA/QC 
lequiremems have sot met CUIIIIA'J required 
acceptance criteria, but die instiumentation was 
fiinctioning properiy during the analysis. For 
fxample, a "J" qualifier may inriicate that die 
sanqile was difficult to analyze or diat the value 
may lay near the low end of tbe linear range of 
the instrument. "J" data are considered biased, 
but provide definitive analyte identification fCLP 
National Functional (Suidelinesfor Data 
RevieW). 

"R" The san^le results are rejected due to serious 
defidendes in tbe abOify to analyze the sample 
aad meet QC criteria. The presence or absace 
of die analyte can not be verified and die result 
has been rejected. A saiqile result may be 
qualified widi an "R" qudifier vibea the 
bstrument did not temdn "in oomrol" or die 
stabilify or sensitivify of the insdiunent were not 
itiimitain<«rf during tile analysis (CLP National 
Fiatctional Qudelinesfor Data Review). 

"UJ" The analyte was not quantifiable at or above the 
CRQL. In addMon to not bdng quantifiable, 
one or more QA/QC requirements have not met 
contraa acceptance criteria ( d P National 
Functional Guidelines for Data Review). 

"NJ" The analysis mdicates the presence of the 
analyte that has been "^tentativdy identified" and 
the associated immeiical value rqiresents its 
^jproxnnate concentration (CLP National 
Functional Guidelines for Data Review). 

' Usable under certain circumstances as eqilained m this faa sheet. 

release san^les is due to a rdease. The adjustinent 
factors are i ^ l i e d as "safefy facton" to conqiensate fat 
analytical uncertainty, allowing biased data to be used 
for determining an observed release. Dividing the high 
bias result by an adjustioGot &ctor oeflates it fitmi tiie 
high end of the accqitable range towards a low bias 
value. Multiplying a low bias concentratica by an 
adjustment factor inflates it to the h i ^ end of the 
acceptable range. 

Tables 1 tiirough 4 (pages 11 - 18) present analyte and 
matrix-qiecific adjustment factors to address the 
analytical unceitamfy when determining an observed 
release using high bias rdease samples and low bias 
background data. The factors are derived from percent 
recoveries of matrix spikes, surrogates, and laboratoiy 
control sanqiles in die CLP Analytical Results Database 

(CARD) from Januaiy 1991 to March 1996. A total of 
32,447 sanqiles were reviewed for volatile organic 
analytes; 32,913 sauries for semivoladle organic 
analytes; 59.508 samples for pestiddes/PCB analytes; 
and 5,954 samples fat inoiganic analytes. 

The range of CARD data for each analyte indudes 97 
percent of all peicent recoveries in the database, 
discarding outUen. The adjustment factors are ratios of 
percent recoveiy values at die 98.5 and 1.5 percentiles. 
The ratios genoally show a consistent pattern. 

Adjustment factors have been determined fbr all analytes 
m die CLP Targtt Compound List (organic analytes) and 
Target Analyte List (motganic analytes). A tiered 
^ T o a c h was used to derive die organic adjusoixnt 
fiictois. Peicent recoveries for sunogates were 
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examined first, followed by matrix spike recoveries. 
When botii matiix spike and surrogate data were 
available for the same analyte, the larger adjustmeut 
faOor (lepresentmg more extreme high and low percent 
recoveries) was used. Laboratoiy continl sanqiles were 
used to calculate the morganic adjustineffl faaon. 
(Quaiteriy blind sample data were not used to AM^minf 
adjustment faaors because of the small data sd 
available. A de&ult adjustment factor of 10 was used 
for analytes vAnea percent recoveiy data were 
unavailable. 

Adjustinent factois do not c o n t a die biased sanqde 
concentration to its true vahie, as sudi "conection" is 
not possible. CARD data do not differentiate and 
quantify individual sources of variation, bstead, die 
ratio of percentile used to devdop adjustment faaors 
represents a "worst-case" scenario. Adjustment faaois 
dtiier inflate background vahies to die high end of die 
range or deflate rdease data to die low end. Tlierefore, 
adjustinent facton compensate or adjust for the p a r e n t 
analyticd variabilify when comparing a high bias value 
to a low bias value (see Exhibit 3). 

USING I H E ADJUSTMENT FACTCXIS 

This section of the fad sheet demonstrates bow 
adjustment faaon can be used witii "J" qualified data 
for HRS scoring puiposes. induding documentation and 
ddcction limit issues. 

Documentation Requirements for Using Oualified Data 
In '"Hng "J" qualified data to determine an observed 
rdease, mdude a discussion of "J" qualifien fiom the 
data validation u p o n and dte it as a reference in the site 
assessment rqxnt or HRS documentation record. If 
adjustment facton are ippiied to "J" qualified data, 
reference and dte this facx sheet. These stqis will 
ensure tiiat the direction of bias is documented and will 
demonstrate how biases have been adjusted. 

Detection T-imit p^jstrj^^rmt 
Adjustment facton may onfy be applied to "J" qualified 
data witii concentrations above the CLP CRQL for 
organics or CRDL for inorganics. "J" qualified data 
witii concentrations bdow the CRQL can not be used to 
document an observed rdease excqit as ipedfied hi the 
previous section entitied "Usmg "UJ" Qualified Data." 

Annlication of F a a o n 
Exhibit 3 shows how to spply the facton to "J" qualified 
dau. Multiply low bias background sanqile results by 

the analyte-spedfic adjustment fiKtor or the default factor 
of 10 \ ^ e n an analyte-spedfic adjustment factor is not 
available. The resulting new background value 
effectivefy becomes a high bias value tiiat may be used 
to determine an observed rdease. Divide high bias 
rdease sanple data by die analyte-spedfic adjustinent 
factor or the default factor of 10 when an analyte-
spedfic adjustment factor is not available. The resulting 
new rdease sanple value effectivdy becomes a low bias 
value diat may be used u> deteimine an observed rdease. 

Note: H i ^ bias background data, low bias rdease data, 
and imbiased data may be tised at their rqxiited 

Note: Adjusted rdease and background values must still, 
meet HRS criteiia (e.g., idease concentration must be 
at least diree times above background levd) to determine 
an observed rdease. 

Examples Using Trichloroefliene in Soil and Water 
1. Release water sanple is unbiased, background 

water sample is unbiased but all data are qualified 
wth a V " due to an contractual laboratory error 
not analytical error. 

Background sanple value: 
Rdease sanple value: 

12 /ig/L (J) no bias 
40 fig/L (J) no bias 

The CRQL for oichloroediene is 10 /ig/Kg for soil and 
10 /ig/L for water. 

In this exaiq>le. the qualificaticm of the data is not 
rdated to bias m the rq)oited concentrations. Thus, 
usmg adjustment facton is not needed and an observed 
rdease is established if all odier criteria are met. 

2. Release soil sanple data is biased low, background 
soil sanple data is biased fugh. 

Background sample vahie: 12 A'g/Kg (I) high bias 
Rdease sanple vahie: 40 fig/Kg (J) low bias 

In this exanqile, the direction of bias Iv^^n't^ that the 
true rdease vahie may be highw and tiie tnie 
background vahie may be lower than rqxnted vahies. 
The rdease sanq>le concentration still exceeds 
background by more dian diree times, so an observed 
rdease is established, provided all odier HRS criteria are 
md. Usfaig adjustinem facton is not needed. 



USE OF / 

Type of Sample 

Background 
Sample 

Release 
Sample 

E 
ADJUSTMENT FA( 

Type of Bias 

No Bias 

Low Bias 

Hig^Bias 

Unknown Bias 

No Bias 

Low Bias 

HigjhBias 

Unknown Bias 

KHIBrr 3 
; T 0 R S FOR "J- QUALIRED DATA 

Action Re<|ulred 

None: Use concentration widiout factor 

Multipfy coitcemration by factor 

None: Use concemration widiout factor 

Multiply concentration by factor 

None: Use cancentration widiout factor 

None: Use concentration widiout factor 

Divide concentration by factor 

Divide concentration by factor |j 

3. Release soil sanple data is unbiased, background 
soil sample is biased low. 

Background sanple vahie: 12 /ig/Kg (I) low bias 
Rdease sanple ^ u e : 30/(g/Kg no bias 

In this exan^le, die true backgrotmd value is assumed to 
be less dian the iqxmed vahie; however, an observed 
release m ^ still be possible. To use the data to establish 
an observed rdease, multqify die background sanple 
data value by the adjustment factor given for 
tiicfaloroediene m soil (2.11). No adjustinent factor is 
needed fbr die rdease sanple. 

New background'sanple value: 
(12 /zg/Kg) X (2.11) = 25.32 /ig/Kg (J) Mgh bias 

The rdease sanqile concentration does not med or 
exceed die new background levd by duee times, so an 
observed rdease is not established. 

4. Release water sanple data is biased high, 
background water sanple data is unbiased. 

Background sanqile value: 15 /ig/L no bias 
Rdease sanple value: 70 /ig/L (J) high bias 

In this exanqile. the true idease value may be lower 
than the reported value; however, an observed idease 
may still be possible. To use the data to establish an 
observed rdease. divide the rdease sanple by the 
adjustmem factor for trichloroethene in water (1.66). 

No adjustment factor is needed for the background 
satnple. 

New rdease sanple value: 
(70 /tg/L) -»• (1.66) " 42.17 ftglL (J) low bias 

The new release sanple concentration does not meet or 
exceed the background levd by three times, so an 
observed rdease is not fstahlishfd. 

5. Release soil sanple data has unknown bias; 
background soil sanple data has unknown bias. 

The following example is the most conservative 
approach to using adjustmem faaon with qualified data. 

Background sanple vahie: 
Rdease samplt value: 

20 fig/Kg (J) unkrwwn bias 
325 figlKg(J)un)aiownbias 

In diis example, it is not possible to deteimine fiom the 
rqxnted values if an observed idease is possible. To 
use the data to establish an observed rdease, divide die 
rdease sanple value and multipfy die background 
sanple vahie by the adjustment factor given for 
tiicfaloroediene in soil (2.11). 

New release sanple value: 
(325 «/Kg) + (2.11) - 154.03 /xg/Kg (J) low bias 

New background sample vahie: 
(20 Mg/Kg) x (2.11) «= 42.2 /»g/Kg (J) Mgh bias 



The new rdease sample is at least tiiree times the new 
background concemration. sp an observed rdease is 
established, provided all otiier HRS criteria are mia. 

ISSUES WTIH USING ADJUSTMENT FACTOR 
APPROACH 

Some issues u-ere raised regardmg the application of 
adjustment f x t a a to qualified data during die Agaxy's 
intetnal review process. 

One issue is that "J" qualifien areadded to analytical 
results for many reasons that may or may not afied die 
accuracy and precision of die analytical result. The 
p l i ca t ion of an adjustment factor to "J" qualified data 
in wiiich bias is not affected could be considered overiy 
conservative. 

All qualified data should be carefiilly evahiated to 
determine if tiie data are biased. Based on die reasons 
for bias, the use of an adjustinent factor should only be 
considered as a management tool diat provides a quick 
screemng of die data for site assessment, not a means fw 
correcting tiie biased vahie to a true value. Aj^lication 
of adjustinent facton are mtmdcd far use widi qualified 
data Tcporxd at or above die CRQL and may not be 
^ l i c a b l e to data which are qualified but technically 
sound. As stated previousfy, qualified data should 
always be carefiilly reviewed on a case-by-case basis 
prior to iise in HRS evaluation. 

Anotiier issue is the validhy of "10" as a default 
adjustinem faaor. A de&ult adjusonent factor of 10 was 
a policy decision based on die range of adjustment 
faaon and an mdustiy ^ r o a c h . The default was 
chosen in order to account for die maTiTmim variability 
regardless of die direction of tiie bias. Therefore, die 
default value of 10 is generally considered to be a 
conservative adjustinent factor. EPA reviewed the use 
ofthe default value of 10 and detennined that this value 
was conservative. 

Even if usiug adjustment facton is sometunes overiy 
conservative, tiiis i^^iroadi is preferable to not usmg the 
data at all. EPA TTMintam<i a "wont shes fint" poliq^ 
that only tiie sites considered most haimfiir to human 
health and/or die environment should be listed. EPA 
considen die use of adjustment facton qpropriate as a 
managemfflt decision tool. However, discretion is 
needed v^en applying adjustment facton. The use of 
adjustment faaon nuy not be sppiopdut in all cases. 

USE O F OTHER ADJUSTMENT FACTORS 

EPA Regions m ^ substimte higher, but never lower, 
adjustment factor vahies far die ones Usted m this faa 
sheet on a case-by-case basis ^^len technically justified. 
For exanple, odier adjustinent facton may be ^ l i e d to 
conform witii site-spedfic Data (Qualify Objectives 
(DQOs) or widi Regional Standard Operating Procedures 
(SOPs) (Pata Quality Objectives Process for Supetfund, 
Publioition 9355.9^1). 

SUMMARY 

For site assessment puiposes, EPA Regions should not 
automatically discard "J" qualified data. However, site-
spedfic data usabilify detenninations may result m tbe 
data's not bemg used. 

Data qualified under tiie EPA's CLP or fiom otiier 
sources of validated data may be used to demonstrate an 
observed release if certain measures are taken to ensure 
tiiat tiie bias of die data qualifier is adjusted usmg the 
factor qproacfa specified in this faa sheet. (This faa 
shed provides a management derision tool for making 
qualified data usable for documenting an observed 
rdease.) The analyte and matrix-specific adjustinent 
facton provided m Tables 1 through 4 of this faa sheet 
presem these adjustment fu ton . 

The scope of this faa shea is limited to die simations 
described in Exhibit 1. The use of qualified analytical 
data without tiie adjustment facton presented in this fea 
shed is Limited. Higher adjustment fsssac^ may be 
substitiited by EPA Regions on a case-by-case basis 
when technically justified by site-specific DQOs or 
SOPs. 
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TABLET 
FACTORS FOR VOLATILE ORGANIC ANALYTES 

VOLATILE 
ORGANIC 

ANALYTES 

1,1,1-TRICHLOROETHANE 

1,1,2.2-TETRACHLOROETHANE 

1.1.2-TRICHLOROETHANE 

l.l-DICHLOROETHANE 

Ll-DICHLOROETHENE 

1,2-DICHLOROETHANE-D4 

1,2-DlCHLOROErHENE (TOTAL) 

1.2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

B E N 2 : E N E 

BR0MOD1CHLOP.0METHANE 

B R O M O F O R M 

E X O M O F L U O R O B E N Z E N E 

B R O M O M E T H A N E 

CARBON DISULFIDE 

SOIL MATRIX 

Number of 
CARD 

Samples 
Reviewed 

— 

— 

— 

— 

7.031 

32.446 

— 

— 

— 

— 

.— 

— 

7.024 

— 

— 

32,444 

— 

• — 

Factor 

10.0 

10.0 

10.0 

10.0 

2.71 

1.52 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

1.97 

10.0 

10.0 

1.7 

10.0 

10.0 

WATER MATRIX 

Number of 
CARD Samples 

Reviewed 

— 

— 

— 

— 

5.015 

25,516 

— 

— 

— 

- -

—-

5.001 

— 

— 

25,518 

— 

— 

Factor 

10.0 

10.0 

10.0 

10.0 

2.35 

1.38 

10.0 

10.0 

10.0 

10.0 

10.0 

-10.0 

1.64 

10.0 

10.0 

1.26 

10.0 

10.0 
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TABLE 1 1 
FACTORS FOR VOLATILE ORGANIC ANALYTES . 

VOLATILE 
ORGANIC 

ANALYTES 

CARBON TETRACHLORIDE 

CHLOROBKNZHNH 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1.3-DICHLOROPROPENE 

DBROMOCHLOROMETHANE 

1 ETHYLBENZtNH 

MbTHYLENE CHLORIDE 

STYRENE 

•ItrkACHLUKUlirHliNli 

T0LUENE-D8 

TRANS-1.3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENE (TOTAL) 

SOIL MATRIX 

Number of 
CARD 

Samples 
Reviewed 

— 

7,013 

— 

— 

— 

— 

— 

—. 

— 

32.447 

— 

6.988 

— 

Factor 

10.0 

2.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

1.63 

. 10.0 

2.11 

10.0 

10.0 

WATER MATRIX 

Number of 
CARD Samples 

Reviewed 

— 

5,015 

— 

— 

— 

— 

— 

— 

— 

— 

— 

25,526 

— 

4.938 

— 

— 

Factor 

10.0 

1.54 

10.0 

10.0 

10.0 

• 10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

1.21 

10.0 

1.66 

10.0 

10.0 
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TABLE 2 
FACTORS FOR SEMIVOLATILE ORGANIC ANALYTES | 

SEMIVOLATILE 
ORGANIC 

ANALYTES 

1,2,4-TRICHLOROBENZENE 

1.2-DICHLOROBENZENE-D4 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(). -CHLOROPROPANE) 

2,4,6-TPJBROMOPHENOL 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2.4-DlCHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DlNrrROPHENOL 

2,4-DINITROTOLUENE 

2.6-DINrmOTOLUENE 

?-rHT DRONAPHTH AT .FNF, 

2-CHLOROPHENOL-D4 

2-FLUOROBIPHENYL 

2-FLUORPHENOL 

2-METHYLNAPHTHALENE 

2-MKlHYLPHENOL 

2'NmiOANILlNE 

2-NITROPHENOL 

3,3 '-DICHLOROBENZIDINE 

3-NrrROANILINE 

4,6-DINrrRO-2-METHYLPHENOL 

4-BROMOPHENYL-PHENYLETHER 

SOIL MATRIX 

Number of CARD 
Samples Reviewed 

6,792 

32,848 

— 

6,796 

— 

32,605 

— 

— 
• 

_ 

— 

6,798 

— • 

— 

32.798 

32.913 

32.781 

— • 

— 

— 

— 

— 

— 

— 

— 

Factor 

4.83 

422 

10.0 

6.0 

10.0 

9.38 

10.0 

10.0 

10.0 

10.0 

, 10.0 

4.88 

10.0 

10.0 

4.08 

3.38 

5.05 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

WATER MATRIX 

Number of CARD 
Samples 

Reviewed 

4,605 

. 21,506 

— 

4,599 

— 

21,509 

— 

— 

— 

— 

— 

4,623 

— 

— 

21.506 

21.532 

21.511 

— 

— 

— 

— 

— 

— 

— 

--

Factor 

3.71 

3.0 

10.0 

3.85 

10.0 

3.57 

10.0 

10.0 

10.0 

' 10.0 

10.0 

3.52 

10.0 

10.0 

2.92 

2.84 

. 3.34 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 
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TABLE 2 
FACTORS FOR SEMIVOLATILE ORGANIC ANALYTES 

SEMIVOLATILE 
ORGANIC 

ANALYTES 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANIUNE . 

4-CHLOROPHENYL.PHENYLETHER 

4-MErHYLPHENOL 

4-NnROANILINE 

4-NrrROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTEIENE 

BENZO(G.H.DPERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHL0R0ETH0XY)METHANE 

BIS(2-CHIJ0R0ETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

Dl-N-BUTYLPHTHALATE 

DI-N-OCTYLPHTHALATE 

DIBENZ(A,H)ANTHRACENE 

DBENZOFURAN 

DIHTHYLPHTHALATE 

SOIL MATRIX 

Number of CARD 
Samples Reviewed 

6,715 

— 

— 

— 

— 

6,627 

6.773 

— 

— 

— 

— 

— • 

• • — 

— 

— 

"~ 

— 
• 

• 

•— 

— 

— 

— 

— 

— 

Factor 

6.26 

10.0 

10.0 

10.0 

10.0 

9.33 

4.68 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

WATER MATRIX 

Number of CARD 
Samples 
Reviewed 

4,609 

— 

— 

— 

— 

4,586 

4,600 

— 

— 

— 

— 

— 

—̂  

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

Factor | 

4.46 1 

10.0 1 

10.0 I 

10.0 1 

10.0 

5.96 j 

3.63 1 

10.0 

10.0 

' • 10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 
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TABLE 2 
FACTORS FOR SEMIVOLATILE ORGANIC ANALYTES 

SEMIVOLATILE 
ORGANIC 

ANALYTES 

DIMETHYLPHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1.2.3-CD)PYRENE 

ISOPHORONE 

N-NTTROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINEd) 

NAPHTHATENF, 

NirR0BhNZHNb-D5 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOl^DS 

PYRENE 

TERPHENYL-D14 

SOIL MATRIX 

Number of CARD 
Samples Reviewed 

— 

— 

— 

— 

— 

— 

— . 

— 

— 

6.725 

— 

- — • 

32.867 

6.597 

— • 

32,855 

6.543 

32,899 

Factor 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

4.92 

10.0 

10.0 

3.96 

72.5 

10.0 

3.85 

11.86 

4.35 

WATER MATRIX | 

Number of CARD 
Samples 

Reviewed 

— 

— 

— 

— 

— 

— 

— 

4.513 

— 

— 

21,533 

4,550 

— 

21.489 

4.612 

21,541 

Factor | 

10.0 

10.0 

10.0 1 

10.0 1 

10.0 1 

10.0 

10.0 

10.0 

10.0 

4.0 

10.0 

10.0 

.2.73 

10.12 

10.0 

3.53 

5.67 

6.32 1 
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TABLE 3 
FACTORS FOR PESTICIDES/PCB ANALYTES 

VOLATILE 
ORGANIC 

ANALYTES 

4,4'-DDD 

4.4'-DDE 

4,4'-DDT 

ALDRIN 

II ALPHA-BHC 

1 ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR.1242 

1 AROCLOR-1248 ' 

AROCLOR.1254 

AROCLOR-1260 

BETA-BHC 

DECACHLOROBIPHENYL 

DELTA-BHC 

DTFT.DRTN 

SOIL MATRIX 

Number of 
CARD 

Samples 
Reviewed 

— 

— 

5.343 

5.526 

— 

— 

— 

— 

— 

— 

— 

— i 

— 

— 

57.315 

— 

5.539 

Factor 

10.0 

10.0 

12.82 

14.26 

10.0 

10.0 

10.0 

10.0 

> 10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

17.79 

10.0 

11.93 

WATER MATRIX | 

Number of 
CARD Samples 

Reviewed 

— 

— 

3.850 

3,829 

— 

— 

— 

— 

— 

— 

— 

— 

33.592 

3.861 

Factor || 

10.0 1 

10.0 

7.14 

6.63 

10.0 

10.0 

10.0 

10.0 

- 10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

4.87 
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TABLE 3 
FACTORS FOR PESTICIDES/PCB ANALYTES 

VOLATILE 
ORGANIC 

ANALYTES 

ENDOSULFANI 

ENDOSULFANH 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

•rErRACHLOkO-M-XYLHNH 

TOXAPHENE 

SOIL MATRIX 

Number of 
CARD 

Samples 
Reviewed 

- — . 

— . 

— 

5,521 

• — 

• — 

5.545 

— 

5,548 

— . 

— 

59,508 

— 

Factor 

10.0 

10.0 

10.0 

14.13 

10.0 

10.0 

11.79 

10.0 

7.88 

10.0 

10.0 

8.5 

10.0 

WATER MATRIX 

Number of 
CARD S a m p l ^ 

Reviewed ^ 

— 

— 

— 

3,850 

— 

— 

3.832 

— 

3,836 

— 

— 

33.787 

— 

Factor 

10.0 

10.0 1 

10.0 1 

5.33 

10.0 

10.0 

10.0 

10.0 

5.26 

10.0 

10.0 

5.29 

10.0 
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TABLE4 
FACTORS FOR INORGANIC ANALYTES I 

INORGANIC 
ANALYTES 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

'THAI,I,niM 

VANADIUM • 

ZINC 

SOIL MATRIX 

Number of 
CARD 

Samples 
Reviewed 

5387 

5392 

5675 

5360 

5399 

5385 

. 5383 

5389 

5392 

• • 5394 

3281 

5391 

. 5982 

5397 

5395 

5954 

5400 

3874 

:620 

5392 

5024 

5621 

5393 

54M 

Factor 

1.66 

1.98 

1.74 

3.99 

1.28 

1.41 

1.28 

1.29 

1.25 

1.22 

IJSS 

1.34 

1.44 

1.23 

1.24 

1.83 

1.35 

17.49 

2.38 

1.74 

25.43 

1.86 

134 

1.50 

WATER MATRDC j 

Number of 
CARD 

Samples 
Reviewed -

6208 

6170 

6303 

6201 

6208 

6166 

6201 

6210 

6212 

6205 

225 

6216 

6384 

6210 

6214 

256 

6210 

6175 

6278 

6215 

6195 

6253 

6212 

6224 

Factor 

1.30 j 

1.27 

1.35 

1.25 

1.25 1 

1.29 1 
1.24 

1.30 

1.27 

1.25 

1.36 

1.27 

1.31 

1.24 

1.28 

1.50 { 

1.29 

1.24 

1.41 

1.42 

1.26 

1.37 

1.25 

1.29 
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1.0 INTRODUCTION 

This document Is a summary of the validation and evaluation of the analytical data 
collected during the 1994 Montana Department of State Lands/Abandoned Mines 
Reclamation Bureau (MDSL/AMRB), Abandoned Mines Hazardous Materials Inventory. 
The Hazardous Materials Inventory was conducted during the summer of 1994 and 
supplements the 1993 Hazardous Materials Inventory. The data discussed in this report 
represent the analytical results of source (tailings, waste rock, slag, etc.), soil, sediment, 
surface water, and groundwater samples. The data include the analytical results reported 
by the laboratory, as well as data provided by the field portable X-Ray Fluorescence 
(XRF) Spectrometer. Pioneer Technical Services, Inc. (Pioneer) has prepared this Data 
Validation and Evaluation Report for MDSL/AMRB under the provisions ofthe 
Engineering Services Agreement DSL-AMRB No. 94-006. 

The objectives of the Data Validation and Evaluation Report include: 

• summarize the laboratory data validation process according to U.S. Environmental 
Protection Agency (EPA) guidelines; 

• summarize the XRF data validation process, performed according to guidelines 
provided by the instrument manufacturer; 

• evaluate the laboratory data using a precision, accuracy, representativeness, 
completeness, and comparability (PARCC) statement according to EPA guidelines; 
and 

evaluate the overall precision and representativeness ofthe field XRF data using 
standard statistical comparison techniques, and compare field-generated XRF data 
to analytical laboratory generated data. 

2.0 DATA VALIDATION 

Data validation is the process of determining the limitations of analytical data after the 
data have been reported by the laboratory or the XRF spectrometer. The analytical 
laboratory utilized for this investigation (MSE, Inc.) complied with the EPA's Contract 
Laboratory Program (CLP) Statement of Work (SOW). The CLP SOW outlines reporting 
and deliverable requirements, analytical methods, quality assurance/quality control 
(QA/QC) procedures, etc. The MSE Laboratory complied with all of the Q/VQC 
performance requirements defined in the CLP SOW when analyzing the samples for this 
investigation; however, the data packages did not include the extensive Q/VQC 
documentation specified by the CLP SOW. The requested deliverable packages were 
modified to avoid unnecessary costs, yet still provide sufficient QA/QC information to 
allow comprehensive data validation and evaluation. Data evaluation occurred at the 

I , • 620004 



project office where a reviewer assessed the data by using the data validation guidelines 
developed by the EPA. The data validation process applied limitations to specific ( 
analytical data if certain conditions outlined in the EPA guidance documents were not met. 

The limitations applied to the data were identified by data qualifiers (See Table 2-1). 
Knowing the limitations of the data assists the data user when making interpretations. 
Data with limitations (flagged data) are usable for interpretive purposes provided that the 
qualifications are considered. For example, a "J" flag indicates that the reported 
concentration was estimated (the laboratory did not meet the specified control limits for 
accuracy or precision, or a contaminant was detected above a certain level in a 
preparation blank, etc.). "J" flagged data meets the identification criteria (the analyte was 
definitely detected), but not the quantitation criteria (the concentration cannot be exactly 
quantified). After the validation process was complete, the data could be assigned into 
data use categories including: unrestricted (data receiving no qualification); restricted 
(qualified/flagged data); and, unusable (unrepresentative or "R" flagged data). 

The laboratory data validated and evaluated for this investigation included a list of 14 
metals from the CLP Target Analyte List (TAL). A total of 23 soil sample batches (246 
individual samples) and 19 water sample batches (155 individual samples) were analyzed 
at the laboratory over the duration of the investigation; and 642 soil/sediment samples 
were analyzed in the field using the field portable XRF spectrometer. 

The QA/QC performance requirements specified for laboratory data by the CLP were i 
administered on a per batch basis with a restricted number of samples analyzed per batch 
(maximum of 20 samples per batch). For example, a laboratory preparation blank, 
laboratory duplicate, and matrix spike, etc., were analyzed with each batch, and the 
results of these QA/QC analyses were applicable to the entire batch. 

When a sample was analyzed in the field using the XRF spectrometer, the analysis would 
take several minutes to complete; the exact length of time was controlled by the operator. 
The XRF instrument contains three radioactive sources (Fe55, Cd109, and Am241). 
These sources allow the quantification of the following elements: Fe55 - Cr; Cd109 - Cr, 
Mn, Ni, Cu, An, As, Hg, Pb; and Am241 - Cd. The analysis time was developed to 
maximize the exposure of the sample to the Cd109 source, since most of the analytes of 
concern are quantified using this source, yet keep the total analysis time under 10 
minutes. Throughout the duration of each analysis, the XRF would analyze the sample 
several times and store several concentrations for each analyte in memory. When the 
analysis was complete, the concentration reported by the XRF represented the mean of 
the concentrations stored in memory for each analyte for a particular sample. The 
standard deviation was also reported with the mean concentration for each analyte. 

The XRF data were validated by a data reviewer; the validation procedure consisted of 
comparing'the reported concentration with the associated standard deviation. Per the 
instrument manufacturer's guidelines, any concentration that was less than three times 
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TABLE 2-1 

INORGANIC DATA QUALIFIERS 

DATA QUALIFIERS 

Û - The material was analyzed for, bijt was not detected at the level of the 
associated value. The associated value represents the instrument detection 
limit (IDL). 

Ĵ - The associated value was an estimated concentration; the laboratory did not 
meet all required QA/QC objectives (e.g. precision and/or accuracy results 
outside control limits). 

R̂ - The data were rejected as unusable; the flagged analyte may or may not be 
present (e.g. sample holding times exceeded, instrument not properly 
calibrated or not calibrated at specified frequency, laboratory QC samples 
outside control limits, etc.). 

^UJ- The analyte was analyzed for, but was not detected. The associated value 
was an estimate and may be inaccurate or imprecise. 

X - Data outlier based on statistical analysis of the entire data set. Data 
qualified with an "X" were not considered when determining overall precision 
and accuracy statements. 

^ From Laboratory Data Validation Functional Guidelines for Evaluating Inorganics 
Analyses (USEPA 1988). 

620006 



(3X) the corresponding standard deviation was considered to be below the instrument 
detection limit (or not distinguishable from background) and was not reported. Those XRF 
data reported where the concentration was greater than 3X but less than 10X the 
standard deviation were flagged with a "*", indicating an estimated concentration. A "*" 
flag applied to XRF data is basically equivalent to a "J" flag applied to laboratory data 
(indicating an estimated concentration); however, the criteria used to apply each of these 
flags are different. 

If the sample standard deviation information was not available for review (possibly omitted 
during the data downloading process, or hand recorded data was available for review 
without the associated standard deviation values), the XRF data were flagged with a "$", 
indicating that the data could not be properly validated according to the applicable criteria. 

2.1 LABORATORY DATA VALIDATION RESULTS 

The laboratory data were validated according to the document Laboraton/ Data Validation 
Functional Guidelines for Evaluating Inorganics (EPA. 1988). The data validation 
procedures were performed partially by the laboratory chemists, and partially by a Pioneer 
data reviewer. The overall data validation procedure included an evaluation ofthe 
following items: 

holding times; 
initial and continuing calibrations; 
calibration and preparation blanks; 
inductively coupled plasma (ICP) interference check samples; 
laboratory control samples (LCS); 
laboratory duplicate sample analyses; 
matrix spike sample analyses; 
furnace atomic absorption (AA) quality control (QC); 
ICP serial dilutions; 
sample result verification; 
field duplicate samples; and 
overall assessment of data for the batch. 

The following is a brief summary of the validation results for the soil (solid matrix) and 
water data reported for this investigation. The most intensive data validation procedures 
were performed on the data reported by the laboratory (in accordance with EPA 
Guidelines). 

Holding time requirements were met for all water samples submitted to the laboratory. 
Holding time requirements have not been established for soil samples; however, if the 
water holding time criteria were applied to soil samples, no holding time exceedences 
occurred for soils. Additionally, all initial and continuing calibration requirements were 
met for soil .and water samples for the entire data set (all sample batches). Typically, if 
the laboratory fails to meet the CLP-specified calibration requirements, samples are not 
analyzed until corrections are made and the calibration criteria are satisfied, o o n 0 0 7 
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No contaminants were detected above the CLP Contract Required Detection Limit (CRDL) 
in water sample preparation blanks for the entire data set. However, one analyte 
(cadmium) was detected above the CRDL in one soil sample preparation blank. This 
resulted in flagging 4.3% of the cadmium data as estimated concentrations ("J" flag). 
The requirements for running and meeting the control limits for ICP interference check 
samples were met for all soil and water samples, and Laboratory Control Sample (LCS) 
results were in control for all soil and water analyses. Typically, if the laboratory fails to 
meet these CLP-specified requirements, the affected samples are re-analyzed until the 
results for these QC samples are within the specified control limits. 

Laboratory duplicate analyses yielded the following results. For the water analyses, the 
percentage of data qualified for each analyte where laboratory duplicate results were not 
within the CLP-specified control limits (+ 20%) for concentrations >5x the CRDL are listed 
in Table 2-2 (the affected data were flagged "J"). Similariy, laboratory duplicate results for 
soil analyses that were not within the CLP-specified control limits (+ 35%) for 
concentrations >5x the CRDL are also listed in Table 2-2 (the affected data were flagged 
"J"). 

TABLE 2-2 

DATA QUALIFIED DUE TO LABORATORY DUPLICATE RESULTS 
OUTSIDE CLP-SPECIFIED CONTROL LIMITS 

Analyte 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Mercury 
Manganese 
Nickel 
Silver 
Zinc 

Qualified 
Water Data 
10.5% 
15.8% 
0.0% 
15.8% 
10.5% 
5.3% 
5.3% 
13.0% 
36.8% 
10.5% 
10.5% 
10.5% 
21.1% 
15.8% 

Qualified 
Soil Data 
4.3% 
30.4% 
8.7% 
21.7% 
30.4% 
17.4% 
13.0% 
8.7% 
13.0% 
8.7% 
17.4% 
17.4% 
26.1% 
8.7% 
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Matrix spike results (water and soil) that were not within the CLP-specified accuracy range 
(75% -125% for both matrices) caused the entire batch to be qualified with a "J" flag (for 
the specific analyte exceeding the control limit). Table 2-3 lists the percentage of data 
qualified for each analyte and media based on matrix spike results: 

TABLE 2-3 

DATA QUALIFIED DUE TO MATRIX SPIKE RESULTS 
OUTSIDE CLP-SPECIFIED ACCURACY RANGE 

Analyte 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Mercury 
Manganese 
Nickel 
Silver 
Zinc 

Qualified 
W9ter D9ta 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
5.3% 
0.0% 

Qualified 
Soil Data 
69.6% 
0.0% 
0.0% 
13.0% 
8.7% 
0.0% 
8.7% 
0.0% 
4.3% 
39.1% 
26.1% 
4.3% 
8.7% 
8.7% 

The furnace AA QC requirements for duplicate injections and post digestion spikes and 
the ICP serial dilution requirements were met for ail soil and water samples for the entire 
data set. Sample result verification determined that all soil and water quantitation results 
were accurate. An overall assessment of the data indicates that all data were usable with 
some limitations. More limitations were associated with the soil data due to usual matrix 
effects. The matrix effects were demonstrated by more frequent control limit exceedences 
for duplicate analyses and matrix spike analyses with soil analyses than with water 
analyses. The water data have relatively few limitations; the most frequent problem 
encountered with the water analyses was laboratory duplicate results outside CLP-
specified control limits. 
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2.2 XRF DATA VALIDATION RESULTS 

The XRF data were validated according to manufacturer specifications (currently no EPA 
guidelines exist for validating/evaluating XRF data) and the data that fell outside the 
manufacturer's guidelines were appropriately flagged or not reported. Table 2-4 lists the 
percentage of XRF data qualified for each analyte. 

TABLE 2-4 

PERCENTAGE OF XRF DATA QUALIFIED 

Analyte 
Antimony 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium (Hi) 
Chromium(Lo) 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Rubidium 
Silver 
Strontium 
Thorium 
Tin 
Titanium 
Uranium 
Zinc 
Zirconium 

No. of Samples 
Above Detection Limit 

202 
371 
565 
70 
641 
33 
65 
61 
387 
641 
484 
476 
29 
281 
51 
642 
612 
127 
631 
317 
8 
616 
95 
594 
639 

Qualified 
Soil Data 
79.2% 
55.8% 
10.3% 
98.6% 
3.4% 
93.9% 
98.5% 
98.4% 
73.1% 
3.3% 
20.9% 
66.4% 
100% 
84.0% 
100% 
4.5% 
24.0% 
96.1% 
17.6% 
89.0% 
100% 
27.8% 
98.9% 
44.8% 
6.6% 

The criteria used to validate XRF data is very different from the criteria used to validate 
laboratory data. Laboratory data validation procedures are based on instrument 
performange while XRF data validation is based, indirectly, on the achieved detection limit 
ona sampfe for.each individual analyte. Therefore, a high percentage of flagged data for 

620010 



a particular analyte listed on Table 2-4 indicates that a high percentage of the measured 
concentrations were relatively low (at or near the detection limit for the analyte). A high 
percentage of flagged XRF data does not necessarily indicate poor data quality. 

XRF duplicate data (samples analyzed twice in the field) were compared to CLP-specified 
control limits for precision; the results are presented in Table 2-5. Table 2-5 is for 
comparison purposes only, duplicate data outside the + 35% relative percent difference 
(RPD) control limit is not a validation criterion for XRF data. The purpose of this 
comparison is to illustrate the excellent precision attained by the XRF for most analytes. 
Table 2-5 is based on 22 XRF duplicate pairs analyzed in the field. 

TABLE 2-5 

PERCENTAGE OF XRF DATA OUTSIDE 
CLP-SPECIFIED CONTROL LIMITS FOR PRECISION 

Analyt? 
Antimony 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Molybdenum 
Nickel 
Potassium 
Rubidium 
Silver 
Strontium 
Thorium 
Titanium 
Uranium 
Zinc 
Zirconium 

No. of Dup. Pairs 
Above Detection Limit 

9 
11 
21 
3 
22 
3 
13 
22 
19 
15 
17 
2 
22 
21 
8 
22 
11 
22 
4 
19 
21 

RPD 
> +/-35% 
11.1% 
9.1% 
4.8% 
0.0% 
0.0% 
33.0% 
0.0% 
0.0% 
5.3% 
33.0% 
11.8% 
50.0% 
0.0% 
0.0% 
25.0% 
4.5% 
36.4% 
0.0% 
0.0% 
5.3% 
0.0% 
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4 
INORGANIC TARGET ANALYTE LIST (TAL) 

Analyte 

Contract Required 
Detection Limit ̂ •̂̂ ' 

(ug/L) 

Aluninum 
\ Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

200 
50 
10 
200 
5 
5 

5000 
10 
50 
25 
100 
3 

5000 
15 

0.2 
40 

5000 
5 
10 

5000 
10 
50 
20 
10 

(1) Subject to the restrictions specified in the first page of Part G, Section IV 
of Exhibit D (Alternate Methods - Catastrophic Failure) any analytical method 
specified in SOW Exhibit D may be utilized as long as the dociimented instrument 
or method detection limits meet the Contract Required Detection Limit (CRDL) 
requirements. Higher detection limits may only be used in the following 
circumstance: 

If the sample concentration exceeds five times the detection limit of 
the instrument or method in use, the value may be reported even though 
the instrument or method detection limit may not equal the Contract 
Required Detection Limit. This is illustrated in the example below: 

For lead: 

Method in use - ICP 
Instrument Detection Limit (IDL) - 40 
Sample concentration - 220 
Contract Required Detection Limit (CRDL) - 3 

C-1 ILM03.0 



PERSONAI. rOMMUNTCATION MEMORANDUM 

URS Greiner Woodward Clyde 
307 North Jackson, Suite 200 Reference No. 28 
Helena, Montana 59601 
(406) 457-2902 

Project Name: Badn Mlninp Area HRS TDD #: 9901-0021 

Date of Personal Communication: June 17.1999 

URS participant: Kristin Cottle, Environmental Scientist 

Participants: Kirfay Gray. SVL Analytical. Inorganic Laboratory Supervisor 

Location: Telecon Phone Number: (208) 784-1258 

H Original to File H Copies to DQnimentation Record ' 

Subject: Phoned SVL Analytical to determine the solid matrix Contract Required Detection Limits for 

the Contract Laboratory Program (CLP). Statement of Work (SOW). Document pnmbyr TT.MOl.n 

(March 1990). The solid matrix CRDLs are required for the HRS package source data. Mr. Gray 

stated that die CDRLs dJH nnt rhankie in CLP SOW versions ILM02. ILM03. or ILM04. The CDRLs 

are presented for the aqueous matrix in CLP SOW 1LM02 (Ref. 48). To convert the aqueous matrix 

CRDL to the sdid matrix CRDL the value must be multiplied by 0.2 (the solid matrix digestion factor); 

the resulting value is the soUd matrix CRDL in parts per million (ppm) (mg/kg), Mr. Gray calculated 

t h e solid ma t r ix C R D L s for the foDnwinp snl^g^jinyyy; 

Arsenic = 2 ppm Mercury = 0.04 

Cadmium = 1 ppm Antimony = 12 

Copper = 5 ppm M}ing}iii<'«}y = ^ 

Lead = 0.6 ppm Iron = 20 

.2 Zinc = 4 ppm Silver = 2 

Naiaer-7LM^ 

X 
^ ^ ^ ^ = ^ r — ^ Date: ^ A y / f f 

n - \ l > r r » » * i / - « o \ . C T A P T V P r « i # » ^ o \ > * - » « T n \ r » » f l \ r * F ? l l u r w I ' K o * 



IVlontana D e p a r t m e n t of 

ENVIRONMEN TAL QUALITY 

Reference No. 29 

Marc Racicot, Governor 

P.O. Box 200901 • Helena, M T 59620-0901 • (406)444-2544 • E-mail: www.deq.itate.int.us 

October 17, 2000 

Ms. Crystal Roberts VIA FACSIMILE (303)291-8296 
URS Operating Services, Inc. 
1099 18* Street 
Suite 710 
Denver, Colorado 80202 

Dear Crystal: 

RE: Basin Mining Area Hazardous Ranking Score (HRS) 
Personal Communication Memorandum 
From Kristin Cottle Regarding Conversation 
With Kirby Gray, SVL Laboratory 
Dated June 17,1999 

I have reviewed the above referenced communication memorandum regarding the 
aqueous matrix contract required detection limit (CRDL) conversion factor for aqueous to 
solid matrix CRDL used for the Basin Mine area HRS package. As this conversion 
factor is not site specific, it is applicable to the Barker Hughesville and Carpenter Snow 
Creek HRS packages. 

If I can be of further assistance, please do not hesitate to call me at (406) 444-0491. 

Sincerely, 

Judy Reese 
Environmental Scientist 

Cnt ra l i nd Scrvlect Diviiion • EBfencBtat DiviiioB • PermittiBg A Coapliance DivUioa • PlaaBiag, Prcvcatioa A Auhtaace DivUioa • RcBcdiatktB Dhiiioa 

http://www.deq.itate.int.us



